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ABSTRACT 

Field  investigations  in  1968  were  made  on  the  Pribilof  Islands  from  June  to 
October,  in  Washington  waters  in  November-December  1967  and  January-February 

1968,  and  in  Alaska  waters  fronn  May  to  August  1968,  Data  were  collected  during 
these  periods  for  studies  of  population  levels  and  the  maxin-ium  sustained  yield, 
and   the    distribution,   feeding   habits,    migrations,  and  pregnancy  rates  of  fur  seals. 

In  1968,  45,625  male  and  13,335  fen-iale  fur  seals  (Callorhinus  ursinus)  were 
killed  on  the  Pribilof  Islands. 

Dead   fur    seals    counted    included  31,438  pups  and  350  animals  older  than  pups. 

The  major  causes  of  death  among  379  pups  were  malnutrition,  hookworna  di- 
sease, trauma,  infections,  and  perinatal  complex. 

We  estimated  that  the  Islands  had  7,924  harem  and  4,383  idle  males  in  mid-July. 

Pregnancy  rates  of  females  were  42  percent  for  1,058  from  hauling  grounds  in 
1968  and  100  percent  for  221  from  rookeries  in  1957. 

The  average  weights  of  the  pups  were  9.6kg.  for  males  and  8.3  kg.  for  females. 

Seals  tagged  included  11,675  pups  regardless  of  sex,  714  males  estimated  to  be 
yearlings,  and  1,495  males  estimated  to  be  2  years  old. 

Of  the  marked  seals  recovered,  3,946  had  been  given  tags  or  other  marks  as 
pups  and  1,197  had  been  tagged  at  age   1  or  older. 

Tag  loss  apparently  is  highest  soon  after  tagging. 

The  recovery  rate  for  pups  tagged  in  September  has  been  higher  than  that  for 
pups  tagged  in  August. 

Pups  marked  by  removing  parts  of  flippers  apparently  have  a  higher  survival 
rate  than  pups  that  have  been  given  tags  and  flipper  n-iarks. 

Two  different  methods  of  estimating  populations  yielded  similar  values  (400,000 
and  350,000)  for  the  number  of  pups  born  in  1965.  The  pup  population  estimates  de- 
creased annually  since   1960  to  less  than  400,000  in  1965, 

Estimates  of  the  number  of  yearling  males  for  several  year  classes  are  82,000 
(1961),  79,000  (1962),  115,000  (1964),  and  80,000  (1965). 

After  the  kill  in  1 966,  the  population  still  included  25,000  3-year-old  males  from 
the   1963  year  class  and  70,000  2-year-old  males  from  the   1964  year  class. 

The  predicted  kill  of  males  in  ages  2  to  5  was  49,000  for  1968  and  is  56,000  for 

1969.  The  actual  kill  in  1968  was  44,162. 

The  recovery  rate  of  young  males  tagged  and  recovered  in  1968  was  higher  for 
those  marked  in  June  than  for  those  marked  in  July.  The  recovery  rate  for  seals 
tagged  on  hauling  grounds  inaccessible  to  the  kill  was  less  than  that  for  seals 
tagged  on  accessible  hauling  grounds.  One  of  ten  transmitters  attached  to  seals 
emitted  signals  for  9  days. 

Nearly  all  of  250  adult  nnales  killed  from  rookeries  were  age  10  or  older,  but 
58   percent  of  100  adult  males  killed  from  hauling  grounds  were  less  than  10  years. 

Researchers  took  374  seals  off  Washington  and  456  in  Alaska  waters;  38  of  these 
seals  had  tags  or  other  marks.  About  50  percent  of  the  female  seals  taken  were  from 
1  to  7  years  old. 

The  principal  fishes  eaten  by  fur  seals  off  Washington  were  salmon,  Oncorhyn- 
chus  spp.;  anchovy,  Engraulis  mordax;  rockfish,  Sebastodes  spp.;  eulachon, 
Thaleichthys  pacificus;  and  capelin,  Mallotus  villosus.  The  principal  foods  consumed 
in  Alaska  waters  were  walleye  pollock,  Theragra  chalcogrannnnus;  squids. 
Cephalopoda;  and  Atka  mackerel,  Pleurogrammus  monopterygius. 


INTRODUCTION 


The  year  1968  marks  an  important  step  in 
studies  of  the  Pribilof  Islands  fur  seal  popu- 
lation. 

Now,  13  years  after  we  first  began  to  reduce 
the  seal  population  with  the  expectation  that  a 
smaller  population  would  yield  larger  kills  and 
more  stability,  we  are  ready  to  let  it  increase 
in  size.  The  high  population  of  the  1950's  has 
been  reduced  and  held  at  nearly  the  same  level 
since  1963.  An  estimate  of  the  mean  kill  of 
males  from  the  year  classes  at  this  lower 
population  level  and  the  size  of  fluctuations  to 
be  expected  in  the  kill  will  be  determinedfrom 
collections  of  data  connpleted  by  1972. 

The  next  step  will  be  to  find  the  productivity 
of  the  population  when  it  reaches  anew,  higher 
level. 


Information  about  marked  seals  continues  to 
upset  any  of  our  previous  notions  about  the 
purity  of  separate  populations  in  the  North 
Pacific.  A  small  colony  of  seals  that  produced 
young  in  1968  on  San  Miguel  Island,  off  the 
coast  of  California,  included  marked  animals 
from  the  Pribilof  and  Commander  Islands.  A 
male  seal  marked  in  late  June  1968  on  the 
Pribilof  Islands  was  taken  on  the  Commander 
Islands  within  a  month. 

Part  I,  on  land  investigations,  was  prepared 
by  Raymond  E.  Anas,  Douglas  G.  Chapman 
(Director  of  the  Center  for  Quantitative  Analy- 
sis, University  of  Washington),  Ancel  M. 
Johnson,  Mark  C.  Keyes,  Alton  Y.  Roppel,  and 
Ford  Wilke. 

Part  II,  on  pelagic  studies,  was  contributed 
by  Clifford  H.  Fiscus  and  Hiroshi  Kajimura. 


Part  I.    FUR  SEAL  INVESTIGATIONS,  PRIBILOF  ISLANDS, 

ALASKA,  1968 


The  purpose  of  fur  seal  research  on  the 
Pribilof  Islands  is  to  appraise  the  reaction  of 
the  herd  to  population  levels  purposely  ad- 
justed so  that  the  level  of  maximum  sustained 
yield  can  be  calculated.  Part  1  of  this  report 
summarizes  the  information  collected  in  1968 
and  describes  the  progress  made  toward  the 
achievement  of  this  goal.  The  glossary  de- 
scribes terms  having  special  meanings  in  fur 
seal   research,   figures   1  and  2  show  the  loca- 


tion of  rookeries  and  hauling  grounds  on  St. 
Paul  and  St.  George  Islands,  and  Appendix  B 
lists  persons  engaged  in  fur  seal  research  on 
the  Pribilof  Islands  in  1968.  In  this  report, 
"Pribilof  Islands"  includes  St.  Paul  and  St. 
George  Islands  and,  occasionally.  Sea  Lion 
Rock.  There  are  no  fur  seal  rookeries  on 
Walrus  and  Otter  Islands,  two  of  the  five  islands 
belonging  to  the  Pribilof  group. 


AGE  CLASSIFICATION  AND  NUMBER  OF  SEALS  KILLED  BY  SEX 


Seals  of  both  sexes  were  taken  on  the 
Pribilof  Islands  from  26  June  to  16  August 
1968;  males  were  killed  primarily  from  26  June 
to  2  August,  and  females  from  3  to   16  August. 


MALES 

All  available  males  42  inches  (107  cm.) 
long  or  longer  from  tip  of  nose  to  tip  of  tail, 
but  without  manes,  were  taken  from  26  June 
to  2  August  on  St.  Paul  Island  and  from  26  June 
to  5  August  on  St.  George  Island.  The  animals 
were  killed  beginning  at  6  a.m.  Monday  through 
Saturday  on  St.  Paul  Island  and  at  9  a.m.  on 
Mondays,  Wednesdays,  and  Fridays  on  St. 
George  Island. 

The  lower  length  limit  for  male  seals  was 
removed  on  St.  Paul  Island  from  22  to  26  July 
to  continue  a  study  of  the  relation  of  abundance 
of  seals  at  age  2  to  the  number  killed  from  the 
same  year  class  a  year  later  at  age  3. 

Efforts  to  increase  the  utilization  of  males 
were  carried  out  primarily  by  taking  as  many 
as    possible    of   the    large    4-year-olds    during 


the  kills  of  males  on  both  islands.  Seals  on 
Zapadni  Point  were  frightened  away  once  in 
an  attempt  to  make  the  animals  haul  out  on  an 
area  accessible  to  the  kill. 

Table  1  gives  the  kills  of  male  seals  on  the 
Pribilof  Islands  from  year  classes  1947  to 
1966. 

Right  upper  canine  teeth  collected  from  20 
percent  of  the  males  killed  on  the  Pribilof 
Islands  in  1968  were  used  to  estimate  the  age 
composition  of  the  total  kill.  A  kill  of  44,292 
males  in  ages  2  to  6  included  35,292  taken  on 
St.  Paul  Island  and  9,000  taken  on  St.  George 
Island  (tables  A- 1  to  A-4).  Ages  were  not  de- 
termined for  an  additional  1,333  young  males 
taken  during  the  kill  of  females  3-16  August, 
though  most  of  the  animals  were  probably  3  to 
4  years  old.  The  seasonal  trend  in  the  avail- 
ability of  3-  and  4-year-old  males  killed  is 
given  in  figure  3  for  St.  Paul  Island  and  in 
figure  4  for  St.  George  Island. 

On  the  basis  of  tests  of  reader  abilityto  de- 
termine the  ages  of  seals  from  canine  teeth 
(Marine  Mammal  Biological  Laboratory,  1969) 
the  age  compositions  were  adjusted  to  show  the 


EA   LION  NECK 


LITTLE    POLOVINA 


POLOVINA    CLIFFS 


\^ 

J    1 

LUKAN 

N 

Jf^ 

/kitov 

ST 

ZOLTO?^ 

f 

GORSATCI^-/^ 

ARDIGUEN 

J  SIVUTCH 
(SEA  LION 

ROCK) 

Figure  1. — Location  of  rookeries  and  hauling  grounds,  St.  Paul  Island. 


STARAYA-ARTIL 


»ST  GEORRE 


^EAST  CLIFFS 


Ck 


I  ROOKERY 

I  HAULING    GROUND 


\ 


Figure  2. — Location  of  rookeries  and  hauling  grounds,  St.  George  Island. 

3 


Table     1  .  --Kill  of  male  seals 


'-'^y 


year  class,    Pribilof  Islands,    Alaska,     1947-66 
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1,  977 

48,  458 

14,  149          1 

587 

66,  171 

431 

9,  413 

3,  707 

540 

14,  091 

80,262 

1959 

2,  820 

26,456 

14,  184          1 

764 

45,  224 

891 

5,890 

4,690 

492 

11,  963 

57,  187 

1960 

1,619 

14,  310 

10,  533          1 

240 

27,  702 

636 

4,  332 

2,  579 

178 

7,725 

35,  427 

1961 

1,  098 

22,468 

12,046          1 

270 

36,  882 

921 

6,  948 

2,  592 

502 

10,  963 

47,  845 

1962 

2,  539 

19,  009 

12,  156          1 

287 

34,  991 

1,  139 

3,  736 

3,  881 

392 

9,  148 

44,  139 

1963 

1,264 

25,  535 

11,785          1 

542 

40,  126 

167 

5,  586 

3,  738 

406 

9,  897 

50,  023 

1964^-/ 

3,  143 

26,  991 

13,  279 

-- 

43,413 

391 

7,  622 

3,  680 

-- 

11,693 

55,  106 

1965^-/ 

2,200 

18,  706 

-- 

-- 

20,  906 

740 

4,  443 

-- 

-- 

5,  183 

26,  089 

1966^^ 

1,  673 

-- 

— 

-- 

1,673 

443 

-- 

-- 

-- 

443 

2,  116 

Mean 

1,  724 

27,  147 

14.  007 

940 

-'43,  468 

522 

6,  340 

3,804 

309 

4/ 

-  11,271 

-''54,  805 

1/  Includes  only  2-  to  5-year-old  seals  taken  during  the  kill  of  males  on  the  Pribilof  Islands,  Fronn 
1956  to  1966,  131  1-year-olds  and  564  6-year-olds  were  taken  on  St.  Paul  Island  and  20  1-year-olds  and  202 
6-year-oids  were  taken  on  St.  George  Island.  In  addition,  age  was  not  determined  for  4,  919  males  taken  on 
St.    Paul  Island,    nor  for   1,  522  taken  on  St.    George  Island. 

2/  Incomplete  returns. 

3/   1947,    1949,    1964,    1965,    and  1966  year  classes  not  included. 

4/   1947,    1964,    1965,    and  1966  year  classes  not  included. 


5 

4 

- 

X—  3-VE4R-0L0    MALES                                        ^ 

— O—  4-YE4R-0LD    MALES                                   /  ^v^ 

/ 

S 

^ 

X 

X 

'v                   '^ 

1- 

\ 

cn^ 

\         '-'                ^ 

X 

^ 

\ 

X ^'                                                                                 \ 

\ 

Table  2.  --Unadjusted  and  adjusted  kill  of  male  seals, 

Pribilof  Islands,   Alaska,   26  June  to  5  August  1968 


Figure  3. — Kill  of  3-  and  4-year-old  male  seals, 
St.  Paul  Island,  26  June  to  2  August  1968. 


JUNE  JULY 


Figure  4. —  Kill  of  3-  and  4- year-old  male  seals, 
St.  George  Island,  26  June  to  5  August  1968. 


possible  magnitude  of  error  in  the  number  of 
males  of  each  age  killed  in  1968,  Differences 
between  adjusted  and  nonadjusted  age  composi- 
tions were  about  1  percent  each  for  3-,  4-,  and 
5-year-old  males  and  17  percent  for  2-year- 
old  males  (table  2).  The  adjusted  number  of 
Z-year-old  males  was  less  than  the  nonadjusted 
number.  Adjusted  numbers  of  seals  killed  are 
not  used  in  any  of  the  calculations  in  this  re- 
port because  the  data  are  similar  for  ages 
3,  4,  and  5,  and  it  is  not  known  if  the  adjusted 
or  the  nonadjusted  age  composition  is  more 
representative  of  the  true  age  composition. 


Unadjusted 

Adjusted 

Age 

kill 

kill 

Difference 

Years 

Number 

Number 

Percent 

2 

2,  106 

1,802 

+16.87 

3 

23,  149 

23,  339 

-   0.81 

4 

16,  959 

17,  099 

-   0.82 

5 

1,948 

1,923 

+    I.  30 

Total 

-44.  162 

-^44,  162 

1/  We  did  not  include  130  6-year-old  males  taken  on  the 
Pribilof  Islands  26  June  to  5  August,    nor  307  males  killed  on 
St.    Paul  Island  3  and  5  August  because  the  data  for  these  seals 
were  incomplete. 


Table  3. — Number  of  female  seals  to  be  killed 
and  the  number  actually  taken  during  a  spe- 
cial kill  of  female  seals,  Pribilof  Islands, 
Alaska,  August  1968 


Island  and  rookery 

Quota 

Actual 
kill 

St.   Paul  Island: 

Number 

Number 

Northeast  Point. 

2,129 

2,829 

Tolstoi-Zapadni 

Reef. 

1,022 

962 

Zapadni- 

Little  Zapadni . 

\,Z1^ 

2,137 

Reef 

1,789 

l,<il7 

Lukanin-Kltovi. . 

596 

592 

Polovina 

1,107 

1,37<; 

Total 

8,517 

9,311 

St.   George  Island: 

Zapadni 

800 

85-; 

North 

1,262 

1,032 

East 

615 

513 

Staraya  Artil. . . 

400 

219 

Total 

3,077 

2,618 

FEMALES 

The  13,335  females  killed  on  the  Pribilof 
Islands  in  1968  were  considered  excess  to  the 
number  needed  to  maintain  the  production  of 
pups  at  the  present  level.  St.  Paul  Island  con- 
tributed 10,544  females,  and  St.  George  Island, 
Z,791.  Right  upper  canine  teeth  from  30  per- 
cent of  the  females  killed  were  used  to  estimate 
the  age  composition  of  the  total  kill  (tables 
A-5  to  A-12). 

The  kill  began  about  6  a.m.  Monday  through 
Friday  on  St.  Paul  Island  and  about  9  a.m. 
Monday,  Wednesday,  and  Friday  on  St.  George 
Island.    All    females    killed    were    taken  from 


hauling  grounds,  and  all  females  in  the  drive 
were  killed  regardless  of  age  or  size.  When  the 
kill  of  males  ended  2  August  on  St.  Paul  Island 
and  5  August  on  St.  George  Island,  1,233  and 
173  females,  respectively,  had  beentaken.  The 
relative  size  of  each  rookery  was  used  as  a 
guide  in  killing  the  remaining  1 1,594  females 
needed  to  achieve  a  quota  of  13,000  (table  3). 
A  special  effort  was  made  not  to  exceed  the 
quotas  on  Reef,  Polovina,  and  Staraya  Artil, 
three  rookeries  where  females  are  extremely 
accessible. 

Table  4  shows  the  kills  of  females  from  year 
classes  1943-67. 


Table     4  .  --Kill  of  female  seals,    by  year  class,  ~ 
Pribilof  Islands,    Alaska,    1943-67 


1/ 


Year 

Age  in 

years 

class 

1 

2 

3 

4 

5 

6 

Nur*^  KoT- 

1943 

12 

1944 

- 

- 

- 

- 

3 

11 

1945 

- 

- 

- 

4 

4 

8 

1946 

- 

- 

- 

4 

4 

60 

1947 

- 

1 

- 

1 

37 

84 

1948 

- 

- 

- 

84 

75 

94 

1949 

- 

- 

30 

34 

161 

118 

1950 

- 

10 

17 

92 

210 

2,  949 

1951 

4 

- 

8 

85 

4, 

618 

6,  343 

1952 

- 

- 

16 

6, 

422 

11, 

465 

3,  408 

1953 

- 

1 

2,  132 

5, 

806 

4. 

056 

2,  958 

1954 

- 

132 

1,  150 

8, 

493 

3, 

771 

683 

1955 

-- 

11 

11,  468 

7, 

285 

1, 

047 

4,  810 

1956 

- 

601 

2,  072 

614 

4, 

520 

3,  444 

1957 

150 

281 

352 

6, 

912 

6, 

303 

4,  080 

1958 

76 

79 

4,  651 

8, 

683 

8, 

697 

1,  914 

1959 

27 

508 

4,  563 

8, 

044 

3, 

626 

621 

1960 

120 

431 

2,  979 

3, 

409 

1, 

121 

46 

1961 

37 

724 

3,  434 

2, 

629  , 

85 

1.  193 

1962 

7 

390 

1,  384 

93 

1, 

571 

1,  673 

1963 

26 

172 

45 

1, 

597 

1, 

908 

1964 

12 

13 

963 

2. 

791 

1965 

58 

33 

789 

1966 

10 

65 

1967 

84 

1/  Includes  pelagic  research  kill  of  the  United  States  and  Canada, 
1958-68.     In  addition,    138,  665  females  age  7  and  older  and  7,  067 
females  ol  undetermined  age  were  taken. 


SURVEY  DATA 


Data  were  collected  on:  (1)  numbers  of  dead 
pups,  (2)  causes  of  pup  mortality,  (3)  seasonal 
and  annual  trends  in  pup  mortality,  (4)  number 
of  dead  adults,  (5)  number  of  living  adult 
males,  (6)  reproductive  condition  of  females, 
and  (7)  weights  of  living  pups. 

DEAD  SEAL  PUPS  COUNTED 

Total  counts  of  dead  pups  have  been  made 
after  15  August  on  the  Pribilof  Islands  nearly 
every  year  since  1941.  About  twice  as  many 
were  counted  in  1968  than  in  1967  (table  A- 13), 
Of  31,438  dead  pups  counted  in  1968,  26,563 
were  on  St.  Paul  Island  and  4,875  were  on  St. 
George  Island. 

In  1966,  the  rookeries  on  St.  Paul  Island 
were     subdivided   into    sections    that   contained 


about  100  class  3^  males  counted  on  land  in 
mid-July  1965.  Records  of  counts  by  section 
(table  A- 14)  have  now  been  kept  for  3  years. 
Mortality,  according  to  the  counts,  does  not 
vary  uniformly  on  all  rookeries  nor  on  sections 
of  rookeries.  For  example,  the  counts  of  dead 
pups  on  Polovina  Cliffs  Rookery  were  809, 
825,  and  1,616  in  1966,  1967,  and  1968,  re- 
spectively, but  the  total  counts  (nearest  1,000) 
for  St.  Paul  Island  in  each  of  the  3  years  were 
21,000,  14,000,  and  27,000.  Apparently  the 
mortality  differs  among  the  rookeries,  and 
if  true,  mortality  from  various  causes  probably 
varies  among  rookeries  and  sections  of  rook- 
eries within  a  year. 


"""  Territorial  males  with  females. 


CAUSES  OF  SEAL  PUP  MORTALITY 

Malnutrition,  hookworm  disease,  trauma, 
multiple  hennorrhage-perinatal  complex,  and 
microbial  infections  of  various  kinds  caused 
most  of  the  pup  deaths  on  three  studyareas  on 
St.  Paul  Island  in  1968.  These  and  miscel- 
laneous causes  of  death  among  pups  are  dis- 
cussed in  this  section. 

From  4  July  to  15  August  1968,  379  dead 
pups  were  collected  from  catwalks  on  study 
areas  at  Reef  and  Northeast  Point  Rookeries 
(figs.  5  and  6).  Of  these  dead  pups,  3Z4  were 
autopsied  and  55  were  discarded  because  of 
advanced  post  mortem  degeneration.  An  addi- 
tional 34  pups  that  had  died  on  the  study  areas 
before  we  began  our  research  in  1968  were 
also     discarded     when    the    areas     were    first 


cleared  on  4  and  5  July.  We  know,  however, 
that  few  pups  die  from  malnutrition  before 
17  July,  and  we  can  safely  assume  that  none  of 
the  34  pups  died  from  hookworna  disease  be- 
cause the  earliest  deaths  from  this  cause  have 
been  observed  about  17  July  in  past  years. 
Twenty-one  dead  pups  that  we  discarded  after 
5  July  were  unsuitable  for  examimation  be- 
cause of  extremely  rapid  putrefaction,  probably 
preceded  by  bacterial  infection.  Emaciated 
pups  deteriorate  relatively  slow,  and  hookworm 
disease  can  usually  be  recognized  in  spite  of 
post  mortem  change.  Thus,  we  would  have 
discarded  few  pups  that  died  from  these  causes. 
The  cause  of  death  was  not  determined  for  12 
of  the  324  pups  examined,  but  we  know  these 
animals  did  not  die  of  malnutrition  or  hook- 
worm  disease.    Therefore,   the    proportions  of 


1-igure  5.— Seal  pup  mortality  study  areas  1  and  2,  Reef  Rookery,  St.  Paul  Island,  mid-July  1968. 


Figure  6.~Seal  pup  mortality  study  area  3,  Northeast  Point  Rookery,  St.  Paul  Island,  mid-July  1968. 
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Table    5. -^Primary   causes    of  death   among    seal   pups  within  three  mortality  study  areas,  St.  Paul  Island,  4  July  to 

15  August  1968 


Study  area 

Reef  Rookery 

Northeast  P 

oint 

Area 

1 

Area  2 

Area  3 

Causes  of  death 

Old  ca 

^valk 

New  catwalk 

Hutchinson  Hill 

Total 

Dead 

pups 

Dead 

pups 

Dead  pups 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Malnutrition 

80 

60.7 

42 

43.2 

59 

39 

3 

181 

47.8 

Hookworm  disease 

7 

5.  3 

7 

7.  2 

50 

33 

3 

64 

16.  9 

Trauma 

11 

8.  3 

5 

5.2 

5 

3 

3 

21 

5.  5 

Bite  wounds 

(7) 

(5.2) 

(3) 

(3.  1) 

(3) 

(2 

0) 

(13) 

(3.4) 

Skull  fractures 

(0) 

(0.0) 

(1) 

(1.0) 

(1) 

(0 

7) 

(2) 

(0.  5) 

Contusions 

(0) 

(0.0) 

(0) 

(0.0) 

(1) 

(0 

7) 

(1) 

(0.3) 

Stomach  rupture 

(3) 

(2.3) 

(1) 

(1.0) 

(0) 

(0 

0) 

(4) 

(1.0) 

Heart  rupture 

(1) 

(0.8) 

(0) 

(0.0) 

(0) 

(0 

0) 

(1) 

(0.3) 

Multiple  hemorrhage- 

perinatal  complex 

4 

3.0 

9 

9.  3 

6 

4. 

0 

19 

5.0 

Infection  (microbial) 

2 

1.  5 

5 

5.2 

13 

8 

7 

20 

5.  3 

Navel 

(0) 

(0.0) 

(3) 

(3.  1) 

(1) 

(0 

7) 

(4) 

(1.0) 

Peritonitis 

(0) 

(0.0) 

(1) 

(1.0) 

(2) 

(1. 

3) 

(3) 

(0.8) 

Pleuritis 

(0) 

(0.0) 

(0) 

(0.0) 

(2) 

(1 

3) 

(2) 

(0.5) 

Enteritis 

(2) 

(1.5) 

(1) 

(1.0) 

(7) 

(4. 

7) 

(10) 

(2.6) 

Pneumonia 

(0) 

(0.0) 

(0) 

(0.0) 

(1) 

(0. 

7) 

(1) 

(0.3) 

Miscellaneous 

3 

2.  3 

3 

3.  1 

1 

0 

7 

7 

1.  8 

Stillborn 

(3) 

(2.3) 

(1) 

(1.0) 

(1) 

(0 

7) 

(5) 

(1.3) 

Meconium  impaction 

(0) 

(0.0) 

(1) 

(1.0) 

(0) 

(0 

0) 

(1) 

(0.3) 

Congenital  pneumonia 

(0) 

(0.0) 

(1) 

(1.0) 

(0) 

(0 

0) 

(1) 

(0.3) 

Undetermined 

3 

2.  3 

6 

6.2 

3 

2 

0 

12 

3.  2 

Unsuitable  for 

examination 

22 

16.6 

20 

20.6 

13 

8 

7 

55 

14.  5 

Total 


132 


100.  0 


97 


100.  0 


150 


100.  0 


379 


100.  0 


deaths  given  in  table  5  for  malnutrition  and 
hookworm  disease  are  based  on  a  total  that 
includes  pups  unsuitable  for  examination  and 
pups  for  which  the  causes  of  death  were  un- 
determined. 


Malnutrition 

The  causes  of  apparent  malnutrition  of  fur 
seal  pups  is  not  well  understood.  If  death  from 
malnutrition  depends  on  separation  of  mother 
and  pup  and  if  the  extent  of  separation  depends 
on  crowding,  then  mortality  from  malnutrition 
should  have  been  at  about  the  same  level  since 
1963.  Mortality  from  malnutrition,  however, 
has  varied  from  Z5  to  61  percent  on  study  area 
1  of  Reef  Rookery  from  1964  to  1968.  We  be- 
lieve that  the  density  of  the  present  population 
is  below  the  level  where  density  dependent 
mortality  factors  are  important.  Separation  of 
mother  and  pup  owing  to  crowding  is  probably 
not  the  only  cause  of  malnutrition.  Perhaps 
some    disease    is     involved.     For    example,    a 


disease  affecting  the  mother  could  stop  the 
flow  of  milk  (agalactia),  a  condition  we  have 
observed  in  two  females  captured  at  the  time 
of  parturition.  A  disease  affecting  the  pup 
could  also  interrupt  feeding.  Any  infectious 
disease  with  a  duration  of  from  1  to  3  weeks 
would  outwardly  manifest  itself  in  the  pup  by 
a  loss  of  weight  and  other  condition.  Certain 
types  of  viruses  can  cause  a  loss  of  appetite 
(anorexia)  without  observable  gross  lesions 
until  those  caused  by  secondary  bacterial  in- 
vasion appeared.  Actually,  most  pups  that  die 
of  apparent  malnutrition  are  emaciated  but  have 
no  other  observable  gross  lesions  except  an 
apparent  secondary  bacterial  enteritis  (table 
6).  We  have  not  been  able  to  positively  dif- 
ferentiate between  malnutrition  caused  by  di- 
sease and  that  caused  by  simple  starvation. 

Hookworm  Disease 

"Hookworm  disease"   refers  to  the  presence 
of    sufficient    numbers    of   the    parasite    in   the 


Table  6.  --Seal  pups  that  died  of  malnutrition  with  secondary 
bacterial  enteritis,    all  mortality  study  areas, 
St.    Paul  Island,    1964  and  1966-68 


Total  deaths 
from 


Pups  with 
secondary  bacterial 
enteritis 


Number 

Number 

Percent 

1964 

41 

23 

56.  1 

1966 

69 

40 

58.0 

1967 

72 

27 

37.  5 

1968 

181 

77 

42.  5 

1/  Permanent  canine  teeth  had  not  erupted  in  70.7  percent  of 
pups  that  died  of  malnutrition,   indicating  that  deaths  from 
this  cause  usually  occur  before  the  age  of  3  to  4  weeks.   Per- 
manent canine  teeth  usually  erupt  in  females  by  the  third  week 
and  in  males  by  the  fourth  week. 


also,  and  peculiarly,  within  the  eyes  (20-44 
percent).  Affected  livers  are  usually  friable, 
swollen,  and  easily  ruptured,  and  often  have 
blood  blisters  and  focal  necrosis  on  their 
surfaces.  One  affected  pup  (necropsy  number 
68-N-133)  had  subcapsular  hemorrhages  of  the 
liver  and  generalized  jaundice,  but  the  liver 
had  not  ruptured.  Table  A- 15  shows  the  lesions 
and  circumstances  associated  with  this  disease. 
We  do  not  know  the  cause  but  suspect  a  virus 
infection,  or  some  toxic  process.  Although 
attempts  to  culture  a  virus  from  the  liver  of 
affected  seals  using  tissue  culture  cell  lines 
from  human  embryonic  kidney  and  fibroblasts, 
and  African  Green  Monkey  kidney,  ^  were 
negative,  the  results  were  inconclusive  because 
we  were  unable  to  try  tissue  culture  cell  lines 
from  the  fur  seal. 


intestinal  tract  to  cause  hemorrhagic  anennia, 
focal  intestinal  ulceration,  inflammation,  and, 
in  some  cases,  perforation. 

Although  the  percentage  of  deaths  fron-i 
hookworm  disease  for  all  areas  combined  in 
1968  (16.9  percent)  was  nearly  the  same  as  in 
1967  (16.0  percent),  the  actual  nun-iber  in- 
creased from  37  to  64. 

The  first  cases  of  hookworm  disease  were 
found  on  Reef  Rookery  10  July  1968,  1  week 
earlier  than  usual.  The  incidence  there  (6.3 
percent)  was  much  lower  than  on  Northeast 
Point  (33.3  percent).  We  can  only  speculate 
that  the  reason  for  this  and  a  similar  dif- 
ference noted  in  1967  is  because  of  different 
topography,  or  a  cyclic  variation  in  the  level 
of  passive  resistance  transmitted  from 
mothers  to  their  pups. 

The  permanent  canine  teeth  had  not  erupted 
in  71.9  percent  of  the  pups  that  died  of  hook- 
worm disease,  indicating  that  the  pups  died 
from  this  cause  before  they  were  3  to  4  weeks 
old. 

Trauma 

Eight  pups  with  ruptured  livers  did  not  have 
definite  symptoms  of  the  multiple  hemorrhage- 
perinatal  complex  other  than  liver  hemorrhage 
and  may  have  been  trampled  by  adult  seals. 
For  example,  we  assume  that  trampling 
ruptured  a  heart  and  four  stomachs,  fractured 
two  skulls,  and  gave  one  pup  severe  contusions. 
In  addition,  13  pups  died  of  infection  or 
hemorrhage  owing  to  bite  wounds. 

Multiple  Hemorrhage- Perinatal  Complex 

Thirty  to  forty  percent  of  the  pups  that  have 
died  of  this  complex  have  been  stillborn,  and 
67  to  80  percent  have  had  fresh  umbilical  cords 
or  placentas;  hence  the  designation  "perinatal" 
(around  birth).  Except  for  liver  rupture,  the 
most  constant  lesion  has  been  hemorrhage, 
usually   from    the    liver   but  from  other  organs 


Infection  (Microbial) 

The  most  prevalent  form  of  microbial  in- 
fection (table  5)  was  enteritis,  the  primary 
cause  of  death  in  10  pups  and  the  secondary 
cause  in  77.  Navel  infection  (omphalophlebitis) 
in  1968  was  lower  than  expected  (1  percent), 
but  pups  that  die  of  this  cause  deteriorate 
rapidly  and  some  may  have  been  overlooked 
among  those  classified  as  unsuitable  for  exam- 
ination. Bite  wounds  in  nine  pups  caused  fatal 
secondary  infections. 

Miscellaneous 

This  category  included  five  stillbirths,  one 
meconium  impaction,  and  one  congenital  pneu- 
monia. Among  those  that  died  of  the  multiple- 
hemorrhage-perinatal  complex,  7  were  still- 
births, bringing  the  total  to  12  stillbirths  (3,2 
percent)  among  324  pups. 

SEASONAL  AND  ANNUAL  TRENDS  IN 
SEAL  PUP  MORTALITY 

Table  A- 16  shows  the  causes  of  death  by 
7-day  periods  on  St.  Paul  Island.  The  number 
of  deaths  was  highest  from  26  July  to  1  August 
when  most  were  caused  by  malnutrition  and 
hookworm  disease.  Most  of  the  deaths  from 
all  other  causes  occurred  before  26  July. 

Figures  7  and  8  compare  mortality  for  4 
years  on  area  1,  Reef  Rookery,  andfor  2  years 
on  area  3,  Northeast  Point.  The  relative  size 
of  the  five  major  causes  of  mortality  varied 
significantly  between  years  on  Reef  Rookery 
(P<0,005)  but  not  on  Northeast  Point  (P=0.25). 
The    causes    of   death   that   deviated  most  from 


This  work  was  done  by  Dorothy  F.  Scott,  Department 
of  Microbiology,  Presbyierian-St.  Luke's  Hospital,  Chi- 
cago, through  the  courtesy  of  Friedrich  Deinhardt,  Chair- 
man. 
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Figure  7. —  Percentage  of  seal  pups  that  died  of  various  causes.  Reef  Rookery  study  area  1,  1964  and  1966-68,  and 
Northeast  Point  study  area  3,  1967  and  1968,  St.  Paul  Island. 
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Figure  8. — Number  of  seal  pups  that  died  of  various  causes.  Reef  Rookery  study  area  1,  1964  and  1966-68,  and 
Northeast  Point  study  area  3,  1967  and  1968,  St.  Paul  Island. 
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the  average  were  microbial  infection  and 
traunna  in  1964,  multiple  hemorrhage-perinatal 
complex  in  1967,  and  malnutrition  and  micro- 
bial infection  in  1968. 

We  conclude  that  observed  fluctuations  in 
mortality  are  probably  influenced  by  changes 
in  the  incidence  of  one  or  two  causes  of  death 
rather  than  a  general  increase  or  decrease  in 
the  incidence  of  all. 


DEAD  SEALS  COUNTED  THAT  WERE  OLDER 
THAN  PUPS 

All  beaches  of  St.  Paul  and  St.  George  Islands 
are  now  routinely  examined  each  year  for  dead 
fur  seals  older  than  pups.  Seals  of  both  sexes 
are  counted,  and  canine  teeth  are  collected  from 
each  for  studies  of  age  and  mortality.  Table  7 
shows  the  number  of  dead  animals  counted  in 
1965-68,  and  table  8  the  age  composition  of 
dead  males  age  6  and  older  in  1965-68. 


Table  7. — Dead  seals  counted  that  were  older  than  pups, 
Prlbllof  Islands,  Alaska,  1965-68 


Table  8. — Age  composition  of  dead  male  seals, 
age  6  and  older,  Pribilof  Islands,  Alaska, 
1965-68 


Year 

St.   Paul 
Island 

St.   George 
Island 

Total 

Males 

Females 

Males 

Females 

Males 

Females 

Mumber 

Number 



Number 

1965 

158 

No  count 

No  count     No  count 

158 

No  count 

1966 

181 

172 

41                 55 

222 

227 

1967 

108 

157 

41                 28 

149 

185 

1968 

134 

161 

32                 23 

166 

184 

LIVING  ADULT  MALE  SEALS  COUNTED 

In  1968,  the  adult  males  were  counted  on 
all  rookeries  in  June  and  July  on  St,  George 
Island  (tables  A- 17  and  A- 18)  and  in  June  on 
St.  Paul  Island  and  Sea  Lion  Rock  (table  A- 19). 
Since  1966,  the  number  of  adult  males  on 
St.  Paul  Island  in  July  has  been  estimated  from 
sample  counts.  For  example,  adult  males  were 
counted  only  on  Reef,  Zapadni  Reef,  Vostochni, 
and  Morjovi  Rookeries  in  July  1968  (table 
A-20).  We  then  extrapolated  these  counts  to 
produce  estimated  totals  of  6,176  harem  and 
3,100  idle  males  for  St.  Paul  Island,  under  the 
assumption  that  decreases  on  the  sample  rook- 
eries from  1966  (the  last  year  in  which  a  total 
count  of  adult  males  was  obtained  for  St.  Paul 
Island  in  July)  to  1968  (table  A-Zl)  represented 
similar  changes  on  all  rookeries  during  this 
period. 

The  total  number  of  adult  males  counted  on 
the  Pribilof  Islands  in  July  has  decreased 
annually  since  1961  (table  A-2.Z).  If  we  con- 
sider only  the  counts  obtained  in  1962  and 
later,  which  were  made  by  the  same  individual, 
the  number  of  harem  (7,924)  and  idle  (4,383) 
males    counted    in    1968    represents    63   and    37 


Age 


1965 


1966 


1967 


1968 


Years 
6 

7 

5 

8 

17 

9 

24. 

10 

37 

11 

29 

12 

15 

13 

20 

14 

5 

15 

4 

16 

17 

18 

10+^ 

Total... 

156 

-Number- 


__ 

5 

6 

1 

19 

10 

31 

23 

29 

7 

33 

17 

18 

U 

19 

20 

5 

6 

5 

2 

3 

— 

4 

3 

— 

1 

177 


109 


6 

5 

8 

13 

15 

17 

17 

15 

5 

8 

2 


115 


Age  could  not  be  determined  for  five  seals 
older  than  10  years  because  their  teeth  were 
broken. 

percent,  respectively,  of  the  number  counted  in 
1962. 

The  rookeries  on  the  Pribilof  Islands  were 
divided  into  sections  containing  about  100  class 
3  males  in  July.  The  sections  on  St.  Paul  Island 
were  established  in  1966  from  counts  of  class 
3  males  in  1965,  whereas  the  sections  on 
St.  George  Island  were  established  in  1968 
from  the  number  of  class  3  males  counted  in 
July  of  that  year.  Sections  were  not  yet  marked 
on  St.  George  Island  when  the  adult  males  were 
counted  there  in  June   1968. 


REPRODUCTIVE  CONDITION  OF  FEMALE 
SEALS 

Age  and  reproductive  condition  were  de- 
termined for  2,473  females  killed  on  St.  Paul 
Island  from  26  June  to  16  August  1968  (table 
9).  The  genital  tracts  of  these  females  were 
examined  for  evidence  of  parturition  in  1968, 
and  ages  were  obtainedfrom  rightupper  canine 
teeth.  Whole  teeth  from  females  age  6  and 
younger  and  sectioned  teeth  from  females  age 
7  and  older  were  used. 

The  pregnancy  rates  (table  9)  do  not  repre- 
sent the  total  population  of  females  because  the 
aninnals  killed  were  taken  from  hauling  grounds 
where  the  pregnancy  rate  is  lower  than  on  the 
rookeries.  Data  collected  in  most  years  from 
rookeries  and  hauling  grounds  cannot  be  sep- 
arated, although  comparisons  of  pregnancy 
rates  of  females  from  these  areas  are  available 
for   1956-58  and  1968  (table   10). 
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Table  9.  --Reproductive  condition  of  female  eeale  sampled  from 

the  kill,    by  age,    St.    Paul  Island,    26  June  to  16  August  1968 


Table  1 1.  --Variances  in  and  means  of  the  weights  of  living 
seal  pups,    St.    Paul  Island,    30  August   1968 


Jtsi 


Reproductive  condition 


Nonpost  partum      |       Post  partum 


Pregnancy 
rate 


Years 

Nuinber 

2 

12 

3 

135 

4 

438 

5 

207 

6 

152 

7 

80 

B 

52 

9 

57 

10 

52 

11 

59 

12 

42 

13 

44 

14 

42 

15 

47 

16 

48 

17 

50 

18 

36 

19 

37 

20 

23 

21 

17 

22 

5 

23 

2 

24 

2 

Total 

1,  639 

Ages  8-13 

306 

Number 


3 

35 

115 

136 

102 

67 

67 

52 

49 

34 

26 

30 

32 

31 

16 

18 

12 

6 

2 

1 


0 
2 

7 

36 
47 
56 
57 
54 
50 
45 
45 
37 
4Z 
40 
39 
24 
33 
24 
Zl 
10 
17 
0 
0 


834 
295 


Table  10.  --Pregnancy  rates  of  female  seals  from  hauling  grounds 
and  rookeries,    age  8  and  older,    St.    Paul  Island 


Fema 

es 

Pregnancy 
1/ 
ratei.' 

Year 

Area 

examined 

Numb 

-r 

Percent 

1956 

Rookery 

84 

99 

1957 

Rookery 

221 

100 

1958 

Hauling  ground 

198 

42 

1968 

Hauling  ground 

1,  058 

42 

1/  Pregnancy  rates  are  based  on  examinations  of  genital  tracts 
for  evidence  of  parturition  during  the  sunmier  the  animals  were 
Id  lied. 


LIVING  PUPS  WEIGHED 

Data  have  been  collected  annually  since 
1957  on  St.  Paul  Island  to  determine  if  the 
body  weight  of  unmarked  pups  is  related  to 
the  size  of  the  kill  of  males  of  the  year  class 
at  age  3.  The  results  have  been  inconclusive 
in  this  respect,  but  do  indicate  that  handling, 
and  marking  by  tagging  or  by  ren-ioving  parts 
of  flipper,  retard  the  growth  of  pups.  The  re- 
lation of  body  weight  of  pups  in  autumn  to  the 
return  of  the  year  class  at  age  3  is  discussed 
in  the  section  on  forecasts  of  the  kill  of  males. 

In  1968  we  tested  the  variances  and  means 
(table  11)  of  the  weights  of  unmarked  pups  from 
four  rookeries.  The  variances  for  rookeries 
and  sexes  were  common  (P=0.41),  and  the 
frequency  of  weights  appeared  to  be  normally 
distributed.  According  to  an  analysis  of  var- 
iance test  of  rookeries  and  sexes,  the  rookery- 


Sex 

and 

Sample 

rookery 

size 

Variance 

Mean 

Males 
Morjovi 
Reef 
Polovina 
Zapadni  Reef 
All  rookeries 

Females 
Reef 

Zapadni  Reef 
Polovina 
Morjovi 
All  rookeries 


Number 

100 
100 
100 

100 
400 

100 

100 
100 
100 

400 


Kli 


3.  5476 

9.73 

2.9949 

9.60 

3.4794 

9.48 

3.3783 

9.45 

9.56 

2.  1943 

8.74 

2.7039 

8.28 

2.2879 

8.  20 

2.5036 

7.92 

8.28 

sex  interaction  term  was  significant  (P<0,05). 
The  probable  cause  of  this  interaction  was  that 
on  Morjovi  Rookery  males  had  the  largest 
and  females  the  smallest  mean  weight  among 
the  four  rookeries.  Although  conclusions  re- 
garding rookeries  and  sexes  are  questionable 
because  of  the  rookery-sex  interaction,  dif- 
ferences between  rookeries  are  negligible 
when  compared  with  differences  between  sexes 
(table   12). 

Male  pups  averaged  9.6  kg.  and  females  8,3 
kg.  in  1968.  These  weights  were  within  0.1  kg. 
of  the  average  weights  for  1957-68  (table  A -23). 

We  compared  pup  weight  data  obtained  in 
1968  by  us  on  St.  Paul  Island  and  by  Soviet 
scientists  on  Robben  and  Bering  Islands. 
Weighing  dates  on  Robben  and  St.  Paul  Islands 
were  comparable,  but  the  dates  on  Bering 
Island  were  later  than  for  St.  Paul  Island 
(table    13).    Untagged   males    on    Robben   Island 


Table  12.  --Analysis  of  variance  in  the  weights  of  living 
seal  pups,    St.    Paul  Island,    30  August  1968 


Degrees  of 

Sums  of 

Mean 

Source 

freedom 

squares 

squares 

Rookeries 

i 

16. 0484 

(      5.  3495) 

Sexes 

1 

328. 3203 

(328.  3203) 

Interaction 

3 

23.2610 

i'7.7537 

Error 

792 

2285.  8925 

2.8862 

Total 

799 

2653.  5222 

1/    P<0.  05. 
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Table  13. — Kfeans  of  the  weights  of  living  seal  pups,  Robben  and  Bering  Islands, 

U.S.S.R,,  1968 


[Numbers  of 

pups  in  parentheses] 

Date 

Rookery 

Males 

Females 

Island 

Tagged      Untagged 

Tagged     Untagged 

K 


K 


K 


Robben 

2  Sept. 

--- 

10.  08 

10.  30 

8.43 

8.  49 

(38) 

(63) 

(30) 

(70) 

Bering 

18  Sept. 

Northern 

10.  17 

11.  57 

9.77 

10.  18 

(42) 

(58) 

(43) 

(57) 

Bering 

23  Sept. 

Northwes 

tern 

11.  92 

12.  62 

10.  27 

10.  97 

(38) 

(62) 

(24) 

(76) 

were  0.7  kg,  heavier  (0.025<  P<0,05)  than  un- 
tagged males  on  St.  Paul  Island.  Untagged  fe- 
males on  Robben  Island,  however,  were  only 
0.2    kg.   heavier    (0.40<P<  0,20)   than  untagged 


females  on  St.  Paul  Island.  Tagged  pups  on 
Robben  Island  weighed  less  than  untagged  pups, 
a  fact  that  agrees  with  data  collected  on  St. 
Paul  Island  in  earlier  years. 


MARKING 


Recoveries  of  permanently  marked  seals 
provided  data  for  making  population  estimates 
and  for  studying  growth,  mortality,  and  dis- 
tribution of  seals  at  sea.  The  application  of 
marks  in  1968  and  the  recovery  of  seals 
marked  in  previous  years  are  discussed  in  this 
section.  Most  permanent  marks  are  currently 
made  by  tagging  and  by  removing  parts  of 
flippers. 


APPLICATION  OF  MARKS 

Monel  cattle-ear  tags  have  been  used  to 
mark  seals  on  the  Pribilof  Islands  since  1941, 
Table  A-24  shows  records  of  pups  marked 
by  tagging  or  by  removing  parts  of  flippers 
since  1959,  and  table  A-25  gives  similar  data 
on  male  seals  (yearlings  and  2-year-olds) 
marked  by  tagging  since   1961. 

Pups 

Single  U-series  tags  were  attached  to  9,200 
pups  on  St.  Paul  Island  (table  A-26)  and  to 
2,475  pups  on  St.  George  Island  (table  A-27). 
Each  tag  was  attached  to  the  rear  edge  of  a 
left  front  flipper  at  the  hairline,  and  the  tip  of 
the  sanne  flipper  was  removed  as  a  checkmark 
(fig.  9).  A  checkmark  applied  at  the  time  of 
tagging  enables  us  to  identify  the  year  of  birth 
of  any  seals  that  lose  their  tags. 


DIGITS 


FRONT    FLIPPER 
TAGS   CLINCHED   AT   THE   HAIRLINE    AND   BETWEEN    THE    FOURTH 
AND   THE   FIFTH    DIGIT 
MARKS    MADE    BY  CUTTING  A  V-NOTCH  AND  REMOVING    THE   TIP 


HIND    FLIPPER 
MARK   MADE  BY  REMOVING  THE  TIP  OF  THE  FIRST  DIGIT 

Figure  9.— Examples    of    mark  locations  that  have  been 
used  on  fur  seals,  Pribilof  Islands,  Alaska. 

Yearling  Male  Seals 

A   total   of  714  males  were  marked  as  year- 
lings on  St.  Paul  Island  in  1968.  Two  lU-series 
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tags  were  attached  to  each  of  686  males 
(table  A-Z8)  considered  to  be  yearlings  on  the 
basis  of  body  lengths,  and  to  28  known  year- 
lings that  had  been  marked  as  pups  in  1967 
and  given  one  lU-series  tag  (table  A-29). 
Fourteen  of  the  latter  were  born  on  islands 
owned  by  the  U.S.S.R.  Each  tag  was  attached 
to  a  front  flipper  at  the  hairline  (fig.  9).  The 
mean  body  length  (tip  of  nose  to  tip  of  tail)  of 
all  aninnals  tagged  was  93.4  cm. 

Male  Seals  Age  2  Years 

A  total  of  1,495  males  known  or  believed  to 
be  2  years  old  were  marked  with  2U-series 
tags.  Soviet  biologists  had  attached  tags  to  3 
of  these  animals  as  pups  in  1966,  United  States 
biologists  had  marked  29  with  tags  as  pups 
and  54  by  removing  parts  of  flippers  in  1966, 
and  1,409  had  never  been  marked.  All  seals 
without  tags  were  given  two  tags,  and  those 
with  one  tag  were  given  an  additional  one. 
Each  tag  was  attached  to  the  front  flipper  at 
the  hairline  (fig.  9).  We  will  determine  the 
age  of  these  seals  at  the  time  of  tagging  from 
their  canine  teeth  when  they  are  killed  on  the 
Pribilof  Islands  or  elsewhere.  In  the  past, 
some  seals  judged  to  be  2  years  old  were 
ages   1,  3,  and  4. 

Tables  A-30  and  A-31  give  the  number  of 
seals  tagged  at  "age  2"  in  1968. 


RECOVERIES  OF  MARKED  SEALS 

Data  on  marked  animals  recovered  in  1968, 
an  analysis  of  tag  loss,  the  effect  of  the  time  of 
marking  on  survival,  and  the  value  of  tags 
versus  other  marks  are  included  in  this  section. 

Marked  Seals 

Seals  marked  on  the  Pribilof  Islands  in 
previous  years  and  recovered  there  in  1968 
included  3,907  that  had  been  given  single  tags 
or  other  marks  as  pups  (table  A-32)  and  1,197 
that  had  been  given  double  tags  at  age  1  or 
older  (table  A-33).  The  information  is  in- 
complete for  228  of  the  aninaals  that  had  been 
tagged  at  age  1  or  older;  the  age  of  40  could 
not  be  determined  because  the  heads  or 
flippers  were  separated  from  the  carcasses 
during  the  skinning  process,  and  188  had  lost 
both  tags. 

Marked  seals  killed  from  26  June  to  2  August 
were  tabulated  separately  from  those  killed 
3-16  August  (table  A-32)  because  the  ages  of 
1,333  males  taken  during  the  latter  period 
were  not  determined.  In  some  of  the  analyses 
elsewhere  in  this  report  we  use  the  data  for 
these  two  periods  separately. 

Table  A-34  and  A-35  give  the  rookery  of 
marking  and  location  of  recovery  for  seals 
given  tags  and  checkmarks  as  pups  in  pre- 
vious years  and  killed  in  1968. 


Thirty-nine  seals  tagged  as  pups  by  the 
Soviets  were  killed  on  the  Pribilof  Islands  in 
1968  (table  A-36). 

Tag  Loss 

Seals  tagged  as  pups  are  also  given  a  check- 
mark (fig.  9)  so  that  the  rate  of  tag  loss  can 
be  determined.  Rates  of  tag  loss  among  males 
in  ages  3,  4,  and  5  are  not  greatly  different 
from  those  among  females  of  the  same  ages, 
though  the  comparison  is  based  on  a  large  kill 
of  males  of  these  ages  and  a  relatively  low 
kill  of  females.  Females  4  years  apart  in  age 
have  the  same  identifying  mark  and  cannot  be 
accurately  identified  as  to  the  year  of  birth 
if  age  6  or  older.  We  cannot,  therefore, 
calculate    a  rate  of  tag  loss  for  older  females. 

Table  14  shows  the  rates  of  tag  loss  among 
males  tagged  as  pups  with  O- through  S-series 
tags.  The  loss  observed  among  males  killed 
on  St.  George  Island  was  les's  than  that  for 
males  killed  on  St.  Paul  Island  for  all  series, 
possibly  because  marked  seals  were  over- 
looked when  the  carcasses  were  examined 
on  the  kill  fields  of  St.  George  Island.  On 
St.  Paul  Island,  the  carcasses  are  examined 
for  tags  and  marks  in  the  mink-food  process- 
ing plant. 

Seals  tagged  at  age  1  or  older  are  given  two 
tags  but  no  checkmark.  The  incidence  of  tag 
loss  among  these  animals  has  been  similar 
to  that  among  seals  tagged  as  pups,  with  the 
exception  of  IT-  and  2T-series  tags  attached 
to  seals  in  1967.  For  no  apparent  reason,  the 
rate  of  loss  for  these  tags  was  only  about 
one -tenth  that  observed  for  tags  of  other  series 
(table  15).  Seals  killed  in  the  future  willbe  ex- 
amined carefully  to  determine  what  caused  the 
low  rate  of  loss  for  IT-  and  2T-series  tags 
or  whether  the  rate  of  loss  is  real. 

If  its  rate  is  constant,  tag  loss  should  in- 
crease as  the  interval  between  tagging  and 
recovery  lengthens;  however,  we  observed  only 
slight  increases  for  seals  tagged  as  pups  and 
at  age  I  or  older.  Apparently,  tag  loss  is 
highest  soon  after  tagging  and  the  probability 
of  loss  becomes  less  thereafter. 


Time  of  Tagging 

For  many  years,  pups  were  tagged  on  the 
Pribilof  Islands  during  the  latter  half  of  August, 
when  they  were  about  2  months  old  and  rel- 
atively small.  We  began  to  suspect,  however, 
that  the  survival  of  tagged  pups  would  be  greater 
if  they  were  tagged  later  in  the  season  than 
August.  Therefore,  in  1963  we  began  a  test  of 
age  at  tagging  as  a  factor  in  the  survival  of 
tagged  pups. 

Half  of  the  pups  tagged  on  St.  Paul  Island  in 
1963  and  in  1964  were  tagged  in  mid-August, 
and  half  were  tagged  in  late  September.  The 
recovery    rate    has    been   significantly  higher 
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Table   14.  --Summary  of  tag  loss  for  male  seals  tagged  as  pups,    tag  series  O  through  S,    Pribilof  Islands, 

Alaska 


St.    Paul  Island 

St.    G 

eorge  Island 

Year  and 

Tagged 

Lost-tag 

Tagged 

Lost-tag 

tag 

Age 

seals 

seals 

Total 

Ratio 

seals 

seals 

Total 

Ratio 

series 

recovered 

(a) 

(b) 

{a)+(b) 

(b)/f(a)  +  (b)] 

(a) 

(b) 

(a)+(b) 

(b)/f(a)+(b)l 

Years 

-  -Number 

Percent 

--Number 

Percent 

1962 

O 

2 

161 

105 

266 

0.  39 

67 

20 

87 

0.23 

O 

3 

1,  393 

748 

2,  141 

0.  35 

262 

29 

291 

0.  10 

O 

4 

835 

675 

1,  510 

0.45 

302 

141 

443 

0.  32 

O 

5 

80 

92 

172 

0.  53 

39 

22 

61 

0.  36 

Total 


2.469         1,620 


4,  089 


0.40 


670 


212 


882 


0.  24 


1963 

P 

2 

53 

57 

110 

0.  52 

5 

3 

8 

0.  38 

P 

3 

1,  038 

491 

1,  529 

0.  32 

244 

72 

316 

0.23 

P 

4 

490 

313 

803 

0.  39 

166 

48 

214 

0.22 

P 

5 

53 

24 

77 

0.  31 

27 

8 

35 

0.23 

Total 


1,  634 


885 


2,  519 


0.  35 


442 


131 


573 


0.23 


1964 

Q 

2 

121 

60 

181 

0.  33 

10 

21 

31 

0.68 

Q 

3 

1,225 

558 

1,  783 

0.  31 

338 

89 

427 

0.21 

Q 

4 

582 

272 

854 

0.  32 

160 

36 

196 

0.  18 

Total 


1,928 


890 


2,818 


0.32 


508 


146 


654 


0.22 


1965 

rL/ 

2 

36 

56 

92 

0.61 

2 

6 

8 

0.75 

R 

3 

358 

177 

535 

0.  33 

24 

29 

53 

0.  55 

Total 

394 

233 

627 

0.  37 

26 

35 

61 

0.  57 

1966 
S 


35 


22 


57 


0.  39 


10 


16 


0.  62 


1_/  No  R-series  tags  were  applied  to  seals  on  St.    George  Island. 


(P<0.001)  for  tags  applied  to  pups  in  September 
than  for  those  applied  in  August  (table  16). 
Because  there  is  very  little  natural  mortality 
of  pups  on  land  between  mid-August  and  late 
September,  we  assume  that  the  difference  in 
recovery  rate  was  caused  by  the  difference  in 
the  age  of  the  pups  at  the  time  of  tagging. 
Consequently,  we  have  scheduled  all  of  the  pup 
tagging  on  St.  Paul  Island  in  mid-September  or 
later  since  1966.  We  have  continued  to  tag  pups 
on  St,  George  Island  in  August  because  trans- 
portation   to    the    island   is    unavailable    later. 

Tags  VS.  Other  Marks 

Cattle-ear  tags,  when  attached  to  pups, 
apparently  cause  an  increase  in  mortality  for 
that  group  of  animals.  The  magnitude  of  the 
mortality,  however,  is  unknown. 

As  it  is  nearly  impossible  to  measure 
directly  the  effect  of  tagging  on  survival,  other 


methods  of  marking  believed  to  be  less  harm- 
ful were  tried  in  1965  to  see  if  they  would  give 
comparable  results.  We  used  different  marks 
on  three  groups  of  about  equal  numbers  of  pups. 
We  attached  a  single  cattle-ear  tag  to  the  left 
front  flipper  of  each  of  10,000  pups  and  cut  a 
V-notch  checkmark  into  the  leading  edge  of  the 
same  flipper  near  the  tip.  We  also  marked 
10,007  pups  by  cutting  a  V-notch  into  the  lead- 
ing edge  of  the  right  front  flipper  near  the  tip 
(RFV),  and  marked  10,080  by  removing  the 
tip  of  the  first  digit  on  the  right  hind  flipper 
(RHl).  Pups  were  given  similar  tags  and  marks 
in  1966.  Examples  of  tag  and  mark  locations 
are  shown  in  figure  9. 

Animals  given  tags  and  checkmarks  in 
1965  and  seals  given  marks  only  in  that  year 
were  recovered  at  age  2  in  1967  (Marine 
Mammal  Biological  Laboratory,  1970)  and 
at  age  3  in  1968  (table  A-3Z).  Of  the  2-year- 
old  males  killed  in  1967  from  the  three  groups. 
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Table  15. --Summary-'-  of  tag  loss  for  male  seals 
tagged  at  age  1  or  older,  Pribilof  Islands, 
Alaska 


Table  16. — Tag  recoveries  from  male  seals  tagged  as  pups  in 
August  and  September,  St.  Paul  Island,  1963-6^^ 


Tag 
series 


Time 
elapsed 

since 
tagging 


Both  tags 
recovered 


One 
tag 
lost 


Incidence 
of  tag 

loss 


Years  Number       Number 

2S 1  320  399  0.38 

2S 2  _45  _63  0.^1 

Total.  365  462  0.39 

2T 1  404  30  0.04 

IR 1  35  21  0.23 

IR 2  105  113  0.35 

IR 3  _31  _35_  0.36 

Total.  171  169  0.33 

IS 1  77  51  0.25 

IS 2  132  150  0.36 

Total.  209  201  0.32 

IT 1  84  7  0.04 

■"■  Seals   known  to  have   lost  two  tags  were 
excluded  because  there  was  no  way  to  determine 
the  tag  series  that  had  been  applied. 


returns  were  slightly  higher  among  those  with 
a  tag  and  a  checkmark  (100)  than  those  with 
an  RHl  mark  (72)  or  an  RFV  mark  (94).  In 
1968,  however,  only  588  males  were  recovered 
with  tags  and  checkmarks  compared  to  67  3  with 
RHl  marks  and  709  with  RFV  marks.  The  small 
difference  between  the  groups  that  received 
RHl  and  RFV  marks  was  not  significant 
(P  =  0.4),  but  the  difference  between  these  two 
groups  and  the  group  given  tags  and  check- 
marks  was  significant  (P<0.005). 


Time  of 

tagging 

Age 
recovered 

class 

12-21  August 

20-25  September 

Total 

Number 

Percent 

Number 

Percent 

Number 

1963          2 

13 

28 

34 

72 

47 

3 

354 

28 

568 

62 

922 

4 

180 

37 

312 

63 

492 

Combined  recoveries 

547 

37 

914 

63 

1,461 

1964         2 

49 

47 

56 

53 

105 

3 

527 

47 

596 

53 

1,123 

4 

241 

38 

399 

62 

640 

Combined  recoveries 

817 

44 

1,051 

56 

1,868 

Of  the  seals  marked  in  1966,  fewer  Z-year- 
old  males  killed  in  1968  had  marks  only 
than  had  tags  and  checkmarks  (table  A- 32). 
This  condition  was  also  true  for  animals 
marked  in  1965  and  recovered  in  1967. 

We  tentatively  conclude  that  pups  given 
marks  have  a  higher  survival  rate  than  those 
given  tags  and  checkmarks.  The  rate  of  re- 
covery for  males  given  a  mark  in  1965  and 
recovered  at  age  3  in  1968  was  1.17  times 
that  of  animals  given  a  tag  and  checkmark. 
A  higher  recovery  rate  for  males  given  a  tag 
and  checkmark  and  killed  at  age  2  in  1967  is 
attributed  to  unintentional  selection  for  tagged 
animals  during  the  kill.  Most  of  the  2-year- 
old  males  are  shorter  than  the  minimum  body 
length  limit  of  42  inches  (107  cm.)setfor  kill- 
ing. It  is  probable  that  among  animals  near 
this  minimum  limit,  the  people  responsible  for 
killing  the  seals  select  more  tagged  animals 
than  those  not  visibly  marked.  If  true,  selec- 
tion for  tags  by  these  people  is  undoubtedly 
subconscious  and  exaggerated  because  a  seal 
with  a  tag  attached  to  its  flipper  is  more 
conspicuous  than  a  seal  with  only  a  mark.  There 
should  be  little  or  no  selection  for  tagged 
animals  among  3-year-old  males  because 
very  few  seals  of  this  age  are  shorter  than 
the  minimum  body  length  limit  of  42  inches 
(107  cm.)  set  for  killing.  Selection  for  tagged 
animals  is  discussed  further  in  the  section 
on  population  estimates. 


POPULATION  ESTIMATES 


We  are  currently  evaluating  each  year 
class  of  seals  by  making  estimates  of  its 
size  at  three  stages  of  life:  (1)  Number  of 
pups  born;  (2)  number  of  pups  that  survive 
to  age  1;  and  (3)  number  of  the  year  class  that 
survive  to  age  ;l-  2.  The  estimates  are  pre- 
sented in  this  section. 

Because  the  age  composition  of  1,333  males 
killed  after  2  August  was  not  determined,  only 
the  recovery  data  collected  before  3  August 
are  used  in  calculations  based  also  on  the 
number  of  male  seals  killed. 


NUMBER  OF  SEAL  PUPS  BORN 

vVe  make  estimates  of  the  number  of  pups 
born  from:  (1)  tags  and  marks  applied  to  pups 
of  both  sexes  and  recovered  when  the  animals 
are  taken  in  the  kill;  (2)  shearing  and  sampling 
of  pups;  and  (3)  complete  counts  of  living  pups 
on  some  rookeries.  The  first  method  was  used 
to  estimate  the  size  of  year  classes  1962-66 
and  the  last  two  were  used  to  estimate  the  nun-i- 
ber  of  pups  born  in  1968.  In  making  estimates 
of  the  number  of  pups  from  tags  and  marks,  we 
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Table  17. — Estimates  of  the  seal  pup  population,  year 
classes  1961-65,  at  time  of  marking  from  recoveries 
of  marked  female  seals  killed  in  1967  and  1968, 
Pribilof  Islands,  Alaska 


Year 
class 

Age 

Killed 

(C) 

Marked 

(M) 

Recovered 

(R) 

Population 
estimate 

at  time  of 
marking-"- 

(N) 

Years 

__ 

Number 

1967 

1961 

6 

1,166 

2 

49,921 

93 

619,776 

1962 

5 

1,552 

2 

49,908 

169 

455,933 

1963 

4 

1,579 

2 

24,971 

80 

487,108 

1964 

3 

935 

2 

24,991 

66 

349,142 

1962 

6 

1,581 

2 

1968 
49,908 

137 

572,145 

1963 

5 

1,836 

2 

24,971 

88 

515,433 

1964 

4 

2,630 

2 

24,991 

126 

517,748 

1965 
1965 
1965 
1965 

3 
3 
3 

3 

704 

2 

3 

i, 
5 

10,000 
10,080 
10,007 
30,087 

20 
15 
15 
50 

335,748 
444,194 
440,978 
415,922 

^U 

:+i)(M-t 

ii 

(R+1) 

'   Marked  by  tagging. 

^   Marked  by  removing  the  tip  of  the  first  digit  on  the 
right  hind  flipper. 

Marked  by  cutting  a  V-notch  into  the  leading  edge  of 
the  right  front  flipper. 

'  Marked  seals  of  the  1965  year  class  combined. 


combined  the  data  from  both  islands,  but  sep- 
arated the  sexes  (tables   17  and  18), 

With  the  exception  of  the  1964  -year  class, 
estimates  of  the  number  of  pups  from  tagged 
males  recovered  at  age  2  have  been  less  than 
estimates  from  recoveries  at  ages  3  and  4  (table 
19).  Among  seals  killed  at  age  Z,  therefore, 
more  had  tags  than  would  be  expected  from 
the  rate  of  recovery  observed  at  ages  3  and  4. 
Estimates  from  recoveries  of  tagged  2-year- 
old  males  also  varied  considerably,  probably 
because   few  animals    of  this    age    were  taken. 

Low  estimates  based  on  tagged  males  re- 
covered at  age  2  may  be  caused  by  uninten- 
tional selection  for  tagged  animals,  as  de- 
scribed in  the  section  Tags  vs.  Other  Marks. 
Most  2-year-old  males  are  less  than  the  min- 
imum body  length  limit  of  42  inches  (107  cm.) 
used  as  a  guide  to  select  animals  for  killing. 
Hence,  a  slight  tendency  to  take  tagged  animals 
near  the  lower  length  limit  and  let  untagged 
seals  escape  would  account  for  the  greater  than 
expected  number  of  tagged  males  among  ani- 
mals taken  at  age  2.  A  similar  tendency  when 
taking  animals  age  3  and  older  would  have  a 
negligible  effect  on  the  estimates  because  most 
seals  of  these  ages  are  longer  than  the  mini- 
mum limit  of  body  length. 


Table  18. — Estimates  of  the  seal  pup  population,  year 
classes  1963-66,  at  time  of  marking  from  recoveries 
of  marked  male  seals  killed  26  June  to  2  August 
1968,  Pribilof  Islands,  Alaska 


Year 
class 


Age 


Killed 
(C) 


Marked 
(M) 


Recovered 

(R) 


Population 
estimate 

at  time  of 

marking^ 

(N) 


1963 

1964 

1965 
1965 
1965 
1965 

1966 
1966 


Years Number 

5     1,935  2  24,971 


16,912  2  24,991 


22,978 


■"  10,000 
^  10,080 
*  10,007 
'  30,037 


2,040  2  12,499 
*  12,078 


112 

1,050 

588 

709 

673 

1,970 

73 
45 


427,839 

402,179 

390,175 
326,269 
341,207 
350,782 

344,764 
535,940 


1  N_(C+1)(M+1) 

(R+1) 
Marked  by  tagging. 
■'  Marked  by  removing  the  tip  of  the  first  digit  on  the 
right  hind  flipper. 

Marked  by  cutting  a  V-notch  into  the  leading  edge  of 
the  right  front  flipper. 

'  Marked  seals  of  the  1965  year  class  combined. 
'  Includes  9,578  seals  marked  by  removing  the  tip  of 
the  third  digit  on  the  right  hind  flipper  and  2,500 
marked  by  removing  the  tip  of  the  second  digit  on  the 
left  hind  flipper. 


Table  19. — Estimates  of  the  seal  pup  population,  year 
classes  1960-66,  at  time  of  tagging,  from  recoveries 
of  marked  male  seals  in  ages  2  to  5,  Pribilof  Islands, 
Alaska 


Year 

Age 

class 

2 

3 

- 

C 

Number — 

1960 

436,000 

538,000 

615,000 

465,000 

1961 

323,000 

495,000 

479,000 

232,663 

1962 

373,000 

446,000 

409,463 

358,321 

1963 

301,000 

420,804 

380,786 

427,839 

1964 

414,656 

391,247 

402,179 

— 

1965 

^  291,210 

2  390,175 

3  333,769 

- 

— 

1966 

2  344,764 

-_ 

__ 

__ 

^  535,940 

-- 

-- 

— 

"■  Estimates  for  year  classes  1960-64  from  seals  marked 
by  tagging. 

Estimates  from  seals  marked  by  tagging  and  by  re- 
ing  pa 
Estiic 
flippers . 


moving  parts  of  flippers. 

■'  Estimates  fran  seals  marked  by  removing  parts  of 


Estimates  of  the  1965  year  class  show  that 
the  recovery  rate  for  males  given  a  mark  was 
higher    than    that    for     males    given   a    tag   and 
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checkmark  (see  section  on  Tags  vs.  Other 
Marks).  The  opposite  was  true,  however,  for 
2-year-old  males  of  the  1965  year  class  re- 
covered in  1967  and  those  of  the  1966  year 
class  killed  in  1968. 

Estimates  of  the  pup  population  from  inarked 
fen-iales  are  higher  than  those  from  marked 
males  but  decrease  at  a  similar  rate  by  year 
class  (tables  17  and  18).  Estimates  from  re- 
coveries of  marked  females  vary  considerably, 
according  to  age  at  recovery,  probably  be- 
cause females  that  lose  their  tags  cannot  be 
identified  accurately  as  to  year  class  except 
for  those  in  ages  2,  3,  and  4.  In  addition,  the 
number  of  females  killed  in  each  of  these  age 
groups  is  small.  The  estimates  from  re- 
coveries of  females  are  probably  biased,  so 
the  data  for  the  sexes  were  not  combined  to 
provide  a  pooled  estimate.  Generally,  the  use 
of  con^bined  data  would  produce  estinnates 
slightly  greater  than  those  based  only  on  re- 
coveries from  males. 

Because  most  or  all  of  the  nnortality  of  pups 
on  land  occurs  before  marking,  the  number  of 
dead  pups  counted  was  added  to  population 
estimates  "at  the  tinne  of  marking"  to  obtain 
the  total  number  of  pups  born  for  each  year 
class.  For  reasons  discussed  previously, 
the  most  reliable  estimates  of  the  number  of 
pups  at  the  time  of  marking  based  on  the 
recovery  of  marked  males  are  believed  to  be 
at  ages  3  and  4.  According  to  the  estimates, 
the  total  number  of  pups  born  has  decreased 
each  year  since   I960  (table  20). 

The  pup  population  on  four  rookeries  was 
estimated  by  shearing  and  sampling  (Chapman 
and     Johnson,     1968).     Three     rookeries     were 


Table  20. — Estimates  of  the  seal  pup 

population,  year  classes  1960-65,  at  time 
of  tagging  from  recoveries  of  marked  male 
seals  in  ages  3  and  -4,  and  the  count  of 
dead  pups,  Pribilof  Islands,  Alaska 


Year 
class'^ 


Estimate  of 

pups  at  time 

of  tagging 


Count  of 
dead  pups 


Total  pups 
born 


1960 
1961 
1962 
1963 
1964 
1965 


Number 

568,000 
489,000 
-430,000 
407,000 
395,000 
351,000 


Number 

75,000 
71,000 
54,000 
39,000 
25,000 
46,000 


Number 

643,000 
560,000 
484,000 
446,000 
420,000 
397,000 


■"■  Estimates  for  year  classes  1960-64  were 
from  seals  marked  by  tagging. 

^  Estimates   from  recoveries   of  3-year-old 
males  marked  by  tagging  and  by  removing  parts 
of  flippers . 

sampled  four  times,  and  one  was  sampled 
twice  (table  21).  The  total  of  the  mean  estimate 
for  the  four  rookeries  was  27  percent  lower 
than  that  obtained  last  in  1966  (table  22). 

The  number  of  pups  countedontwo  rookeries 
in  1968  (table  23)  changed  little  since  1966. 
The  number  on  Morjovi  Rookery  was  4  percent 
less  in  1968  than  in  1966,  and  the  number  on 
Zapadni  Reef  Rookery  was  about  4  percent 
higher.  According  to  estimates  based  on  shear- 
ing   and    sannpling,   17  percent  fewer  pups  have 


Table  21. — Estimates  of  the  seal  pup  population. 


year  class  1968,  from  shearing  and  sampling  on  selected  rookeries, 
St.  Paul  Island 


Pups 
sheared 

First  sampling  period,  17  August 

Second  sampling  period,  20-22  August 

Rookery 

Samples 

Counted 

Estimated  pup 

population 

at  time  of 

shearing 

(N)' 

Samples 

Counted 

Estimated  pup 

population 

at  time  of 

shearing 
A  , 

Sheared 

Total 

Sheared 

Total 

- Number - 


First  count 

Morjovi 2,529      106       380      2,650        17,636        64  270  1,600  U,987 

Reef 4,216      125       547      3,125        24,086        75  324  1,872  24,359 

Vostochni^...   5,581       —        —        —           ~        115  464  2,875  34,581 

Zapadni  Reef.     721      19       78       475        4,391        17  68  425  4,506 

Second  count 

Morjovi 2,529      101       393      2,525        16,249        56  238  1,400  14,876 

Reef 4,216       90       352      2,250       26,949        60  264  1,500  23,955 

Vostochni^...   5,581       —        ~        —           —        104  454  2,600  31,962 

Zapadni  Reef.     721 15 64 375 4,225 13 46 325 5,094 

~^  ;  where  N=:estimates  of  the  pup  population  at  time  of  shearing;  M=number  of  pups  sheared;  C=number  of  pups 
counted  during  sampling;  and  R=number  of  sheared  pups  counted  during  sampling. 
^  Pups  v(ere  not  sampled  on  Vostochni  Rookery  17  August. 


18 


Table  22. — Mean  estimates  of  the  seal  pup  population,  year 
classes  1966  and  1968,  from  shearing  and  sampling  on 
selected  rookeries,  St.  Paul  Island 


Rooker 


Mean  estimate 


1966 


1968 


Nuxnber 

Number 

Percent 

Morjovi 

19.  166 

15,937 

17 

Reef 

34,918 

24,837 

29 

Vostochni 

48,  834 

33,276 

32 

Zapadni  Reef 

4,  942 

4.  554 

8 

Total 

107.  860 

78,604 

27 

been  born   on    Morjovi   and  8  percent  fewer  on 
Zapadni  Reef  Rookeries  since   1966. 

Beginning  in  1963  the  annual  kill  of  females 
has  been  adjusted  to  maintain  a  constant  level 
of  pup  production;  however,  the  production  of 
pups  may  have  descreased  slightly  since  then. 
Recent  estimates  of  the  pup  population  from 
recoveries  of  marked  seals  have  declined 
steadily  and  have  not  varied  as  they  did  for 
year  classes  1955-59.  The  estimates  maybe 
slightly  inflated  by  tag-caused  mortality  and 
are,  in  fact,  higher  than  estimates  from  shear- 
ing and  sampling  in  the  summer  of  birth.  Con- 
fidence limits  have  not  been  calculated  be- 
cause we  believe  that  the  estimates  are  biased 
and,  therefore,  the  limits  would  not  reflect  the 
true  confidence  level.  Perhaps  we  can  accept 
the  estimate  of  the  nunnber  of  pups  born  from 
recoveries  of  animals  given  tags  or  other 
marks  as  the  upper  limit  and  the  estimate 
based  on  shearing  and  sampling  as  the  lower 
limit,  and  assume  that  the  actual  number  is 
between  the  two  estimates.  For  example,  the 
limits  for  the  1965  year  class  are  400,000  and 
350,000,    rounded   to    the    nearest    10,000.    The 


number  of  pups  born  in  1968  is  probably  within 
this  range  also. 

NUMBER  OF  YEARLING  MALE  SEALS 

Recoveries  of  yearling  seals  tagged  in 
autumn  have  been  used  to  estimate  the  size  of 
a  year  class  at  age  1,  and  1968  was  the  first 
year  in  which  sufficient  data  from  the  re- 
covery of  males  tagged  at  age  Z  or  older  be- 
came available  for  evaluating  survival  beyond 
age   1. 

The  survival  to  age  1  of  seals  born  in  1964-66 
was  estimated  from  tags  recoveredfrom  males 
selected  by  body  length  and  tagged  as  yearlings 
in  1965-67.  The  true  age  of  each  seal  recovered 
in  the  kill  was  determined  from  a  canine  tooth. 
The  age  composition  was  then  used  to  estimate 
the  actual  number  of  yearlings  that  were 
tagged.  For  example,  of  873  males  tagged  as 
yearlings  in  1965,  64  were  known  yearlings 
(tagged  as  pups)  from  the  1964  year  class 
and  809  were  considered  to  be  yearlings  on 
the  basis  of  their  length  (see  section  on  year- 
ling tagging).  Of  294  seals  selected  as  year- 
lings and  later  recovered,  Z\  were  2-year-olds 
(1963  year  class)  and  273  were  yearlings 
(1964  year  class)  when  tagged.  Therefore,  the 
estimated  number  of  males  that  were  actually 
yearlings  from  the  1964  year  class  when  tagged 
in    1965    was    815;    that    is,   64  +  (273/294)809. 

The  number  of  tagged  seals  recovered  was 
adjusted  to  include  animals  of  unknownage  and 
those  that  had  lost  both  tags  (table  24).  Animals 
of  unknown  age  that  could  be  identified  as  be- 
longing to  a  given  tag  series  were  allotted  by 
age  according  to  the  observed  age  of  animals 
selected  for  tagging  and  recovered  in  the  kill. 
Seals  that  lost  both  tags  and  could  not  be  identi- 
fied as  to  the  year  tagged  were  allotted  ac- 
cording   to   the    number   of  tags    recovered  for 


Table  23. --Complete  coionts  of  living  seal  pups  on  selected  rookeries  in  early 
August,  St.   Paul  Island,   1963-68 


Rooker\ 


1963  1964 


1965  1966 


1967 


1968 


-Number- 


Morjovi  — 


Little  Polovina        7,230  7,180  7,314  7,071  6,030 

---  17,  530  18,  384  17, 388 

Zapadni  Reef                ---  5,700  5,383  5,729  4,665 

Lukanin                            — -             3,244 

Kitovi                                10,  307 


16,  781 
5,  916 


y  The  pups  on  a  small  rookery  south  of  Sea  Lion  Neck  were  not  counted. 
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Table  24-. — Estimates  of  the  number  of  yearling  male  seals,   year  classes 
1964--66,  from  recoveries  of  tagged  male  seals,   Pribilof  Islands,  Alaska 


Estimate  of 

Year  class 

Year 

Age 

Tagged- 

Recovered  — 

yearling 

and 

when 

when 

Killed 

males 

tag  series 

killed 

killed 

(C) 

(M) 

(R) 

^  =  (MC)/R 

1964 
IR 
IR 
IR 
IR 

1965 
IS 
IS 
IS 


Years 


1966 

2 

3,  533 

1967 

3 

34,  613 

1968 

4 

16, 912 

Pooled 

55,  058 

1967 

2 

2,  940 

1968 

3 

22, 978 

Pooled 

25,  918 

815 


1,  277 


Number 

40 

71.  985 

274 

102, 954 

76 

181,  359 

390 

115,  057 

108 

34,  763 

312 

94,  048 

420 

78, 803 

1966 
IT 


1968 


2,  040 


709 


75 


19,  285 


l/  Number  of  tags  applied  were  adjusted  according  to  the  error  in  age 
determination  at  time  of  tagging  as  observed  when  tagged  animals  were 
recovered  in  the  kill.   Data  for  the  1965  year  class  were  used  to  adjust 
the  number  of  tags   applied   to   the   1966  year  class.    The  number  for  1965 
was  further  adjusted  by  dividing  1.08  to  account  for  recoveries  expected 
in  1969.    This  adjustment  was  based  on  the  average  ratio  of  error  in  de- 
termining age  for  3 -year -olds  through  the  kill,   and  all  recoveries  for 
the  1961,   1962,   and  196-4  year  classes. 

2/  The  adjusted  total  includes  animals  recovered  but  for  which  data 
are  missing,   those  of  unknown  age,   and  double-tag  loss.    The  proportion 
in  each  age  within  a  tag  series  was  used  to  allocate  animals  of  unknown 
age  that  could  be  identified  as  belonging  to  a  given  tag  series;   seals 
that  lost  both  tags  and  could  not  be  identified  as  to  the  year  tagged 
were   allocated   according   to  the  number  of   tags  recovered  for  each  age 
and  tag  series   (see  example  in  section  of  Number  of  Yearling  Male 
Seals) . 


each  age  and  tag  series.  Although  this  method 
of  allocating  the  recoveries  for  which  informa- 
tion is  missing  is  questionable,  there  is  some 
advantage  in  including  the  data.  We  hope  to 
devise  a  better  method  when  seals  with  tags 
of  the  series  involved  have  been  killed  at  ages 
through  5  years. 

Estimates  of  the  number  of  yearling  males 
vary  considerably  from  one  year  class  to 
another  and  between  years  within  a  year  class. 
Estimates  of  the  number  of  yearling  males 
from  all  recoveries  for  year  classes  1961, 
1962,  1964,  and  1965  were  82,000,  79,000, 
115,000,  and  80,000  respectively.  The  estimate 
for  each  of  these  year  classes  from  recoveries 
at  age  2  was  miuch  lower  than  estimates  from 
recoveries  at  other  ages,  a  condition  that  could 
have  been  caused  by  selection  for  tagged  ani- 
nnals  during  the  kill.  If  the  estimates  from  re- 
coveries   at   age    3   are    correct,  we  recovered 


more  than  twice  the  expected  number  of  tagged 
anin-ials  at  age  2  from  year  classes  1964  and 
1965,  and  also  from  year  classes  1961  and  1962 
(Marine  Mammal  Biological  Laboratory,  1970). 

NUMBER  OF  MALE  SEALS  AGE  2  YEARS 

Males  known  or  believed  to  be  2  years  old 
were  tagged  in  1966,  1967,  and  1968  (age  was 
subsequently  determined  from  the  canine  teeth 
of  these  seals--some  of  the  animals  were 
actually  ages  1,  3,  and  4  when  tagged).  Seals 
tagged  in  1966  have  nowbeen  harvested  through 
two  seasons,  and  few  additional  recoveries  are 
expected.  Age  was  determined  from  canine 
teeth  for  all  seals  from  this  group  as  they 
appeared  in  the  kill,  except  those  from  which 
the  head  or  flippers  were  tornfromthe  carcass 
during  the  skinning  process.  The  age  distribu- 
tion   of   the    tagged   animals    was    then   used    to 
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Table  25. — Summaxy  of  male  seals  known  or  believed  to  be  2  years  old  when 
tagged  in  1966,   and  recovered  in  1967  and  1968,  St.   Paul  Island 


Agt 


Tagged  (2S-series) 


Known 

1/ 

age- 


Selected 


2/ 


Recovered,     1967  and   1968 


Known  aee 


1967   I     1968 


Selected 


1967    I    1968 


Adjusted 
totals  1/ 


1967   I     1968" 


Years  - 

1 

_ 

14 

Number - 

8 

_ 

12 

_ 

2 

56 

1,  068 

28      5 

519 

91 

706 

120 

3 

9 

329 

6 

167 

11 

223 

13 

4 

4 

- 

1 

- 

- 

1 

- 

Unknown 

~             ~ 

36 

1/5 

" 

_ 

Total 

69 

1,  411 

\J  Age  known  from  mark  applied  as  a  pup. 

2/  Age  unknown  at  time  of  tagging  but  later  determined  from  canine  teeth 
of  tagged  animals  recovered  in  the  kill. 

3/  Includes  animals  of  unknown  ages  and  seals  with  both  tags  lost  (see 
discussion  in  section  Number  of  yearling  male  seals) . 

^  Excludes  one  male  recovered  during  the  kill  of  females. 


Table  26. — Estimates  of  the  number  of  2-  and  3-year-old  male  seals,  year 
classes  1963-6'4,  from  recoveries  of  male  seals  known  or  believed  to  be 
2  years  old  when  tagged,  St.  Paul  Island 


Year 
class 


Age 
■when 
tagged- 


Tagged 
{2S-series) 
(M) 


Killed 
(C) 


Kecovered  — 

(R) 


Population 

■  3/ 

estimatei; 

N  =  (MC)/R 


Years 


-Number- 


1967  recoveries 

1963 

3 

338 

15,  523 

223 

1964 

2 

1. 

124 

34,  613 
1968  recoveries 

706 

1963 

3 

338 

1.  935 

13 

1964 

2 

1, 

124 

16,  912 

120 

3 

338 

Combined  recoveries 

1963 

17,  458 

236 

1964 

2 

1 

124 

51,  525 

826 

23, 

528 

55, 

106 

50, 

310 

158, 

409 

25, 

003 

70, 

114 

1/  Some  seals  judged  to  be  2  years  old  were  age  3. 

2/  Only  tags  recovered  from  26  June  through  5  August  1967  and  26  June 
through  2  August  1968  are  included.  The  number  of  recoveries  were  ad- 
justed to  include  animals  for  which  data  were  missing  (see  footnote  2, 
table  2U)  . 

3/   Tags  were  applied  after  the  kill  in  1966,  so  the  estimate  applies 
to  that  time. 
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estimate  the  number  of  tags  applied  to  each 
age  class  at  the  time  of  tagging.  Table  25 
sunnnnarizes  the  number  of  tags  attached  to 
seals  on  St.  Paul  Island  in  1966  and  recovered 
on  the   Pribilof  Islands  in  1967  and  1968. 

The  number  of  males  tagged  at  ages  Z  and 
3  in  1966  can  be  used  for  making  population 
estimates.  On  the  basis  of  recoveries  of  tags 
in  1967  and  1968  (table  26),  25,000  3-year-old 
males  from  the  1963  year  class  and  70,000 
2-year-old  males  from  the  1964  year  class 
were  still  living  after  the  kill  in  1966.  The 
estimates     for    both    year    classes    from    re- 


coveries in  1968  are  much  higher  than  esti- 
mates from  recoveries  in  1967.  Possible 
causes  for  the  discrepancy  in  the  estimates 
between  years  for  a  given  year  class  are 
that  some  of  the  animals  that  lose  both  tags 
are  not  recognized  and  the  number  of  aninials 
with  both  tags  lost  would  be  greater  2  years 
after  tagging  than  1  year  later. 

The  estimates  of  25,000  males  age  3  and 
70,000  males  age  2  remaining  after  the  kill 
in  1966  seem  reasonable.  A  more  critical 
appraisal  of  the  results  will  be  possible  when 
additional  data  become  available. 


FORECAST  OF  THE  KILL  OF  MALE  SEALS 


Forecasts  of  the  number  of  male  seals  in 
the  kill  have  been  made  each  year  since  1959. 
The  accuracy  of  the  various  prediction  methods 
was  reviewed  in  1966  (Marine  Mammal  Biolog- 
ical Laboratory,  1969),  but  no  quantitative  com- 
parisons were  made.  Quantitative  comparisons 
for  past  data,  forecasts  of  the  kill  of  3-  and  4- 
year-old  males  for  St.  Paul  Island  in  1969,  and 


forecasts  of  the  kill  of  naales  2  to  5  years 
old  for  the  Pribilof  Islands  in  1969  are  dis- 
cussed in  this   section. 

QUANTITATIVE  COMPARISONS  FOR  3-  AND 
4 -YEAR -OLD  MALE  SEALS 

Table    27    gives    the    results    of  five  methods 
of    forecasting    the   kill   of   4-year-old   males. 


Table  27. —Comparisons  of  forecast!/  of  kill  of  -i-year-old  male  seals,  by 
method,  St.   Paul  Island,   1965-68 


Method 


Year 


1965 


1966 


1967 


1968 


-Thousands- 


Regression  on  kill  of  3-year- 
olds  and  mean  round  14.  3(+) 

Regression  on  mean  air 
temperature  13.  5(+) 

Regression  on  pup  weight 


10.  2(-)  14.  1(+)  10.  5(-) 

19.7(++)         20.  0(++)  4.  3(--) 

9.  2(-) 


Regression  on  the  number  of 
pups  born  and  count  of  dead 
pups 


17.8(+) 


Forecast  derived  from 
yearling  estimate 

Combined  estimate 

Actual  kill- 


Not 


2/ 


12.  0 

12.  4 

available 

-25.  1(++) 

13.0 

14.  0 

14.  3 

13.  0 

12.  0 

12.  I 

11.  8 

13.  3 

1/  Erred  positively  by  a  moderate  (+)   or  large  (++)    amount  or  negatively  by 
a  moderate  (-)   or  a  large  ( — )    amount. 

2/  The  yearling  estimate  used  was  incorrect  because  no  a]J.owance  was  made 
for  double  tag-lost  recoveries.    If  the  tag-lost  recoveries  were  considered, 
the  forecast  would  have  been  12.0,  which  like  the  other  forecasts  derived  from 
yearling  estimates  is  very  accurate. 

3/  The  season  for  killing  males  ended  9  August  in  1965,  5  August  in  1966  and 
1967,   and  2  August  in  1968. 
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This  comparison  is  made  only  for  the  past 
4  years,  a  period  when  forecasts  have  been 
most  successful.  To  go  back  further  is  of 
little  use,  because  methods  have  changed 
as  new  data  became  available  and  old  data 
became  unsatisfactory. 

It  is  possible  to  calculate  an  empirical  stand- 
ard error  for  the  three  methods  that  have 
several  comparisons,  that  is,  the  square  root 
of  the  average  of  the  squares  of  deviations 
of  forecast  from  actual  value.  Because  we  are 
evaluating  the  method,  it  is  appropriate  to  use 
the  figure  (12.0)  for  the  1968  forecast  based 
on  the  yearling  estimate.  The  standard  errors 
are: 

Regression  on  the  kill  at 

age  3  and  n-iean  date 2.6  thousand 

Regression  on  temperature  .  .  .  7.9  thousand 
Based  on  yearling  estimate  .  .  .  0.3  thousand 

The  first  two  standard  errors  are  in  agree- 
ment with  the  theoretical  values  noted  in  recent 
forecasts;  the  last  is  much  smaller  than  sug- 
gested by  theory.  Two  points  may  be  noted. 
First,  because  the  standard  error  of  0.3 
thousand  is  based  on  only  three  comparisons, 
sampling  error  may  be  large,  and  an  extension 
of  the  killing  season  in  1965  and  a  reduc- 
tion in  1968  reduced  the  error  in  this  fore- 
cast. Second,  even  if  we  allowed  for  departures 
from  routine,  the  standard  error  of  0.3  thou- 
sand as  derived  fronn  the  empirical  com- 
parisons would  be  increased  to  only  1.3  thou- 
sand. 


Table  28  shows  a  comparison  of  recent 
forecasts  with  the  actual  kill,  by  method,  for 
3-year-olds. 


FORECAST  OF  THE  KILL  OF  4-YEAR-OLD 

MALE  SEALS 

Four  nnethods  used  to  forecast  the  kill  of  4- 
year-old  males  are:(l)Regressionofthekillof 
4-year-old  male  seals  on  the  kill  of  3-year- 
old  male  seals  and  the  mean  round  of  the 
kill  of  3-year-old  male  seals;  (2)  regression 
of  the  kill  at  ages  3  and  4  on  mean  air  tenn- 
perature;  (3)  regression  of  the  kill  at  ages 
3  and  4  on  the  mean  weight  of  pups  and  the 
count  of  dead  pups;  and  (4)  an  estimate  of  the 
number  of  yearling  male  seals. 

Regression  of  the  Kill  of  4-year-old  Male 
Seals  on  the  Kill  of  3 -Year -Old  Male  Seals 
and  the  Mean  Round  of  the  Kill  of  3 -Year -Old 
Male  Seals 

This  regression  uses  data  from  the  1953 
and  subsequent  year  classes;  5  August  was  con- 
sidered the  end  of  the  male  kill,  and  adjust- 
ments were  made  where  necessary.  For  ex- 
ample, 18,706  3-year-olds  and  13,279  4-year- 
olds  were  killed  in  1968;  an  additional  2,000 
3-year-olds  and  680  4-year-olds  would  have 
been  taken  had  the  kill  been  extended  fronn  2 
to  5  August,  the  "standard"  termination  date 
of  recent  years.  These  estimates  are  based 
on    an    average     daily    kill    of   981    3-year-old 


Table  28 Comparisons  of  forecasti/  of  kill  of  3 -year -old  male  seals,  by 

method,  St.   Paul  Island,    1965-68 


Method 


Year 


1965 


1966 


1967 


1968 


-Thousands  • 


Regression  on  mean  air 
temperature 

Regression  on  pup  weight 


24.  0(++)    31.0(+  +  )    21.  2(--)    18.9 

19.  7(--)    24.  7(-)     26.  5(++) 


Regression  on  the  count  of 
dead  pups 


19.  2(+) 


Forecast  derived  from 
yearling  estimate 

Actual  kill-'' 


28.6(++) 

19.0       25.5 


27.  0 


21.7(+) 
18.7 


1/  Erred  positively  by  a  moderate  (+)  or  a  large  (++)  amount  or  negatively 
by  a  moderate  (-)  or  a  large  ( — )  amount. 

2/  The  season  for  killing  males  ended  9  August  in  1965,  5  August  in  1966 
and  1967,  and  2  August  in  1968. 
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Table  29. — Data  for  regression  of  the  kill  of  i-year-old 
male  seals  based  on  the  kill  of  3-year-old  male  seals 
and  mean  round  of  the  kill  of  3-year-old  male  seals, 
year  classes  1953-6^,  St.  Paul  Island 


Year 
class 


Kill  of 

3-year-old 

males  before 

5  August 


Mean  round 

of  the  kill  of 

3-year-old 

males 


Adjusted  kill 

of  4-year-old 

males  before 

5  August 

(Y) 


Thousands 

Thousands 

1953 

31.7 

3.5 

13.5 

195-4 

19.8 

3.4 

8.7 

1955 

31.2 

3.2 

8.1 

1956 

11.7 

3.3 

1.9 

1957 

21.6 

4.0 

16.2 

1958 

38.9 

3.8 

21.0 

1959 

25.1 

3.6 

14.9 

1960 

U.O 

3.7 

10.8 

1961 

22.2 

3.8 

11.3 

1962 

15.2 

4.0 

15.1 

1963 

25.5 

3.7 

11.8 

196"; 

27.0 

3.5 

14.0 

males  and  342  4-year-old  males  from  29  July 
to  3  August  1968.  The  reduction  was  of  2  kill- 
ing days  because  Svinday  (4  August)  was  not  a 
working  day.  Table  29  shows  the  basic  data 
for  this  regression,  as  extended  with  new  data 
from  the   1964  year  class. 


The  method  of  adjustment  has  been  discussed 
in  previous  reports  and  is  summarized  in  the 
footnote  to  table  19  in  the  1967  report  (Marine 
Mammal  Biological  Laboratory,  1970).  The 
resulting  regression  equation  is: 

Y    ^  -47,42+0.39X1+13.95X2 

where:      Y,  Xx,  and  X2   are  as  indicated  in 
table  29. 

For  the  1965  year  class,  Xi  (kill  of  3-year- 
old  males  before  5  August)  as  adjusted  is 
20.7  thousand  and  X2  (mean  round  of  kill  of 
3-year-old  males)  is  4,07,  As  in  the  basic 
data,  the  mean  round  (X2)  of  4,07  was  con- 
verted from  the  mean  date  of  the  kill  (21.36* 
July),  The  unadjusted  estimate  of  the  kill  of 
4-year-old  males  in  1969  is  17.4  thousand. 
This  estimate  has  a  standard  error  of  2,0 
thousand.  The  actual  forecast  must  consider 
the  3-year-olds  spared  from  3  to  5  August 
and  those  taken  in  the  postseason  kill.  Maxi- 
mum and  minimum  numbers  of  seals  that 
might  be  added  to  the  kill  of  4-year-old  males 
in  1969  because  of  these  factors  are  1,300 
and  400,  respectively.  Adding  the  average  of 
these  figures  to  the  unadjusted  forecast  yields 
a  final  forecast  by  this  method  of  18.2  thousand. 


Table  30.— The  observed  kill  of  3-  and  <4-year-old  male  seals,  mean  air 
temperature,  mean  weight  of  living  seal  pups,   and  count  of  dead 
pups,   year  classes   1950-64,   St.    Paul  Island 


Temperature 

Mean  weight 

Observed  kill 

(in  tenths  of  a 

of  unmarked 

at  aees  3  and 

Year 

degree  above 

pups  in 

Count  of 

41/ 

class 

32') 

autumn 

dead  pups 

(T) 

(W) 

(D) 

(K) 

'=F. 

^&- 

Thousands 

Th 

ousands 

1950 

35 

_ 

56 

56 

1951 

36 

- 

I'll 

50 

1952 

37 

- 

62 

1953 

16 

- 

82 

47 

1954 

10 

- 

101 

29 

1955 

17 

- 

79 

38 

1956 

1 

- 

104 

13 

1957 

23 

8.7 

65 

40 

1958 

34 

11.4 

33 

63 

1959 

33 

9.4 

42 

41 

1960 

26 

9.8 

66 

25 

1961 

18 

8.5 

61 

35 

1962 

21 

9.2 

48 

31 

1963 

28 

8.9 

34 

37 

1964 

15 

9.  1 

23 

41 

1/  Adjustments  were  made  for  year  when  the  kill  did  not  end  5  August. 
2/  Estimated. 
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Regression  of  the  Kill  at  Ages  3  and  4  on 
Mean  Air  Temperature 

Table  30  shows  the  basic  data  for  this  re- 
gression.   The    temperature  regression  is: 

Y    =  17.61+0.98T  (r^   =   0.59,  r    =  0.77) 

where:     T  is  the  mean  air  temperature  in  tenths 
of  a  degree  above  32°. 

Unfortunately,  the  highly  significant  relation 
found  several  years  ago  between  the  annual 
mean  air  temperature  for  the  12  months  ending 
30  June  of  the  year  of  birth  of  the  year  class 
and  year-class  returns  continues  to  deterio- 
rate. The  validity  of  this  relation  has  always 
been  dubious  because  the  casual  mechanism 
is  unclear.  The  estimated  values  of  Y  as  de- 
termined from  the  regression  equation  are  in 
table  31  for  year  classes   1957-64. 


Table  31. — Comparison  of  estimated  and  actual  kill  of  3-  and  4- 
year-old  male  seals,  year  classes  1957-64,  St.  Paul  Island 


Year 
class 


;^,¥f' 


Actual  kill  of 

3-  and  4-year-old 

male  seals 


Difference 


-- 

-Th 

3U  aands 

1957 

40 

40 

0 

1958 

51 

63 

-12 

1959 

50 

41 

9 

1960 

43 

25 

18 

1961 

35 

35 

0 

1962 

38 

V 

31 

7 

1963 

45 

37 

8 

1964 

32 

41 

-9 

V  Estimated 

from 

the  air  1 

erape 

rature  regression  Y  =   17.bl+0.98T 

Although  the  average  error  for  1957-64  is 
about  2.7  thousand,  fluctuations  have  been 
wide.  Thus,  this  forecast  method  must  be 
evaluated  carefully  in  the  future.  Setting 
aside  these  reservations,  the  forecast  for 
the   1965  year  class  is  found  by  setting  T    =  12. 

The  kill  at  age  3  and  4  in  1965  was  29.4 
thousand.  Because  the  kill  of  3-year-olds  in 
1968  was  18.7  thousand  (plus  some  fraction  of 
the  postseason  kill),  this  method  yields  a  re- 
maining estimated  balance  of  about  1 0  thousand. 
The  standard  error  is  9.7  thousand. 

Regression  of  the  Kill  at  Ages  3  and  4  on  the 
Mean  Weight  of  Living  Seal  Pups  and  the 
Count  of  Dead  Seal  Pups 

The  count  of  dead  pups  provided  a  forecast 
that   was  too  high,  and  the  regression  on  mean 


weight  of  living  pups  provided  one  that  was  too 
low.  It  seemed  appropriate,  therefore,  to 
consider  a  multiple  regression  using  both 
variables.  Because  pups  were  first  weighed 
in  1957,  that  year  was  used  as  a  starting  point. 
The  data  for  the  regression  are  in  table  30. 
The    resulting    multiple  regression  equation  is 

K  =  -12.14-0.25D  +  6.73W  (R^  =  0.56); 
K,  D,  and  W  are  defined  in  table  30. 

None  of  the  F  ratios  shown  in  table  32  in  an 
analysis  of  the  two  variables  are  significant; 
the  variable  D  (count  of  dead  pups)  in  par- 
ticular seems  to  have  little  estimation  value. 
The  forecast  procedure  is  retained,  however, 
because  its  standard  error  is  large  and  will 
receive  little  weight.  The  total  kill  in  1968  of 
the  1965  year  class  was  estimated  to  be  41.5 
thousand.  The  balance  to  be  taken  at  age  4  is 
about  22.0  thousand.  The  standard  error  of  this 
estimate  is  9.3  thousand. 


-Analysis  of  variance  in  a  regression  of  the  total 
kill  of  3-  and  4-year-old  male  seals  (K)  on  count 
of  dead  seal  pups  (D)  and  mean  weight  of  living 
seal  pups  (W) 


Sums  of 
squares 


Degrees  of 
freedom 


Mean 
square 


F 
ratio 


Due  to  regression  of 
K  on  D  and  W 

Due  to  regression  of 
K  on  D  alone 

Due  to  regression  of 
K  on  W  alone 


238.61 

104.  90 
376. 15 


238.  61         3.  17 

104.90         1.39 
75.23 


Estimate  of  the  Kill  Based  on  an  Estimate  of 
the  Yearling  Male  Seal  Population 

Table  33  shows  the  estimates  of  the  yearling 
population  surviving  from  the  1961,  1962,  and 
1964   year    classes    on   the  basis  of  recoveries 


Table  33. --Estimated  number  of  yearling  male  seals,  and  the  ratio 
of  the  kill  at  ages  3  and  4  on  St.  Paul  Island  to  the  number  of 
yearling  male  seals,  year  classes  1961,  1962,  and  1964 


Year 
class 

Yearling 
estimate  — 
(a) 

Combined  kill 

at  age  3  and  4 

St.    Paul  Island 

(b) 

Ratio 

(ixlOO) 

a 

Thousands 

Thousa 

nds 

Percent 

1961 

76.4 

34.5 

45.2 

1962 

85.9 

31.  1 

36.2 

1964 

103.  0 

40.3 

39.  I 

Mean 

40.2 

1/  Based  on  recoveries  at  age  3;  estimates  from  recoveries  at 
age  2  have  been  biased. 
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of  tags  from  3-year-olds,  the  kill  on  St.  Paul 
Island  from  these  year  classes  at  ages  3  and 
4,  and  the  ratio  expressed  as  a  percentage, 
i^'rom  table  24  the  estimate  of  the  yearling 
population  of  the  1965  year  class  is  94.0 
thousand,  of  which  40.2  percent  is  37.8  thou- 
sand. Therefore,  an  impliedbalance  to  be  taken 
from  the  1965  year  class  at  age  4  is  18.3 
thousand.  The  standard  error  of  the  forecast  is 
4.8  thousand. 

Combined  Estimates  of  the  Kill  of  4 -Year- 
Old  Male  Seals  on  St.  Paul  Island 

The     several    estimates    and   their    standard 
errors  are: 

Standard 


Method 

Estimate 

error 

Thousands 

Thousands 

Regression  on  kill 
at  age  3  and  mean 
round  of  kill  at 
age  3 

18.5 

2.0 

Regression  on  n-iean 
air  temperature  .   . 

9.9 

9.7 

Regression  on  mean 
weight  of  pups  and 
count  of  dead  pups . 

Estimate  derived 

22.0 

9.5 

from  yearling 
population 

18.3 

4.8 

Weighted 

average    .... 

18.3 

1.8 

The  analysis  in  table  27  might  suggest  that 
more  weight  should  be  given  to  the  estimate 
derived  from  the  yearling  estimate.  Because 
the  combined  average  estimate  is  identical 
with  this  yearling-derived  estinnate,  however, 
such  increased  weighting  would  have  no  effect 
for  1969. 

FORECAST  OF  THE  KILL  OF  3-YEAR-OLD 

MALE  SEALS 

Two  methods  used  to  forecast  the  kill  of 
3-year-old  males  are  discussed  in  this  section: 
(1)  Two  regressions,  one  based  onair  temper- 
atures and  another  on  mean  weights  of  living 
pups  and  counts  of  dead  pups,  and  (2)  estimated 
number  of  yearling  males. 

Regression  of  Kill  at  Ages  3  and  4  on  Air 
Temperature,  Mean  Weights  of  Living  Seal 
Pups,  and  Coimts  of  Dead  Seal  Pups 

All  regressions  except  the  first  calculated 
in  the  previous  section  are  also  useful  for 
making  estimates  of  the  kill  of  3-year-old 
males    expected   in    1969.  Estimates  of  the  kill 


of  3-year-old  males  in  1969  are  derived  by 
multiplying  the  combined  estimate  of  the  kill 
of  3-  and  4-year-olds  (K)  by  0.67  (the  ratio 
of  the  kill  of  3-year-old  males  to  the  kill  of 
3-  plus  4-year-old  males),  a  factor  that  has 
been  used  for  several  years.  For  the  1961-64 
year  classes  the  ratio  was  0.66,  almost  iden- 
tical to  the  long-term  ratio.  Use  of  this  most 
recent  ratio  would  alter  the  forecast  only 
slightly.  The  regressions  and  the  estimates 
are: 

1.  Temperature  regression  K  =  17. 6^1+0. 98T 
For  the  1966  year  class  T    =  29,  K  =  46.0 
thousand  with  a  standard  error  of  9.5  thou- 
sand,  and   for    1969   the   kill   of   males  at 
age  3  is  estimated  as   30.8  thousand. 
2.  Pup  weight  and  dead  pup  count  regression 
K    =  -12.14-0.25D+6.73W 
For  the  1966  year  class  D  =  22.5,  W   =  9.6, 
K    =    46.8    with   a    standard   error   of    11.4 
thousand,  and  for  1969  the  kill  of  males  at 
age  3  is  estimated  at  31.4  thousand. 


Forecast  of  the  Kill  at  Age  3  Based  on  an 
Estimate  of  the  Yearling  Male  Seal 
Population 

Table  24  gives  19,285  as  the  estimated 
number  of  yearlings  surviving  fronn  the  1966 
year  class.  This  estimate  of  the  yearling 
population  is  the  lowest  to  date,  though  all 
estimates  based  on  recoveries  at  age  2  have 
been  biased  downward.  It  is  still  not  clear 
why  this  bias  exists,  unless  tagged  seals  are 
selected  during  the  commercial  kill.  The  ex- 
tent to  which  such  selection  might  vary  from 
year  to  year  is  unknown,  though  evidence  to 
date  suggests  considerable  variation.  To  obtain 
a  valid  procedure  for  forecasting  it  is  neces- 
sary to  adjust  the  estimate  obtained  at  age  2, 
which  can  be  done  with  a  direct  correction 
factor  derived  empirically  from  the  various 
final  estimates  of  earlier  year  classes.  An 
alternative  indirect  but  simpler  procedure  is 
to  calculate  a  regression  of  the  kill  at  age  3 
against  the  estimate  of  the  yearling  population 
obtained  from  tag  recoveries  atage  2.  The  data 
are  in  table  34  and  the  regression  is: 

K3  =    15.3+0.15E  (r2  =    0.65) 

for  the  1966  year  class  E  =  19.3  and  hence 
K  3  =  18.3  with  a  standard  error  of  6.1  (all 
in  thousands). 

Although  the  yearling  popiilation  estimate 
and  the  resulting  estimated  kill  of  3-year- 
old  males  seem  low,  it  is  difficult  to  discard 
the  two  entirely  because  the  estimate  derived 
from  yearlings  has  to  date  been  the  best  for 
forecasting  the  kill  of  4-year-old  males.  More- 
over, the  estimate,  although  low,  is  reasonable 
because  the  major  variable  is  apparently  sur- 
vival during  the  first  2  years.  All  other  methods 
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Table   34.  --Estimated  number  of  yearling  male  seals,    year 
classes  1961,    1962,    1964,    and  1965,    from  tag 
recoveries  at  age  2,    and  the  kill  of  3-year-old 
male  seals,   St.    Paul  Island 


Table  35.  --Forecast  of  the  kill  of  male  seals  in  1969,    by  age, 
Pribilof  Islands,    Alaska 


Estimate  bas 

ed 

Kill  of 

on  recoveries 

3-year-olds 

Year 

at  age  Z 

(K3) 

class 

(E) 

Thousands 

Thousands 

1961 

27.  1 

22.  5 

1962 

33.8 

19.  0 

1964 

72.  0 

27.  0 

1965 

34.  8 

18.  7 

attempt  to  estimate  survival  indirectly,  but  the 
forecast  based  on  the  yearling  estimate  re- 
flects a  direct  estimate. 

Combined  Estimates  of  the  Kill  of  3-Year- 
Old  Male  Seals  on  St.  Paul  Island 

The  estimates  and  their  standard  errors  are; 

Method  JLstimate        standard  error 

Thousands 


9.5 


Thousands 

Air  temperature 

regression.  .  . 

Pup  weight  and 
dead-pup  count 
regression  .  .  . 

Yearling  estimate 

30.9 

31.4 
18.3 

Weighted  average      23.6 


11.4 
6.1 

4.7 


ESTIMATES  OF  THE  TOTAL  KILL  OF  MALE 
SEALS  IN  1969 

Table  35  shows  the  forecast  of  the  total 
kill  of  males  for  the  Pribilof  Islands.  The 
estimated   kill   at   ages    2   and  5  is  the  average 


Total 


-  Number - 


St.    Paul  3,  300 

St.    George  900 

Total  4.  200 


23.  600  18.  300         45.  200 

5,900  4,600  11,400 


29,  500 


22,  900  56,  600 


of  recent  years.  The  extrapolation  to  St. 
George  Island  is  based  on  the  assumption 
that  the  population  of  seals  there  is  about  20 
percent  of  the  total.  Table  36  compares  the 
forecast  for  1968  with  the  actual  number 
killed  in  that  year.  x 

Table  36 Forecasted  and  actual  kill  of  male  seals,  Pribilof 

Islands,  Alaska,  1968 


St.    Paul 

Actual 

3 

215 

Forecast 

3 

500 

St.    George 

Actual 

839 

Forecast 

1 

000 

Combined 

Actual 

4 

054 

Forecast 

4 

500 

Number- 

18,706 

13,  279 

35,200 

22, 000 

13.  000 

38.  500 

4,443 

3,680 

8,962 

6,  000 

4,  000 

11,  000 

23,  149 

16.  959 

44,  162 

28,  000 

17,  000 

49,  500 

The  forecast  error  for  1968  was  greater 
than  that  for  1966  and  1967.  The  error  was 
about  1,000  for  St.  Paul  Island  and  about  2,000 
for  St.  George  Island  if  allowance  is  made  for 
advancing  the  termination  date  to  2  August.  We 
hope  the  forecast  error  can  be  kept  to  this 
order  of  magnitude,  though  many  variables  in 
differential  survival  and  in  estimated  errors 
are  still  poorly  understood. 


SPECIAL  STUDIES 


This  section  includes  studies  of  fur  seal 
biology  that  are  carried  on  in  addition  to 
continuing  studies  described  in  the  main  body 
of  this  report. 

ACTIVITY  OF  YOUNG  MALE  SEALS  ON 
LAND 

Studies  of  the  activity  of  young  males  while 
they  are  on  hauling  grounds  will  provide  in- 
formation useful  for  harvesting  the  population. 
In  1968,  son-ie  young  males  were  tagged  and 
radio  transmitters  were  attached  to  others  for 
studies  of  behavior. 


Tagging 

Between  24  June  and  18  July,  334  young 
males  in  ages  2  to  5  were  double  tagged 
St.  Paul  Island  (table  37).  Among  226  tagged 
males  taken  in  the  commercial  kill 
by  13  August,  2,  55,  42,  and  1  percent  were 
in  ages  2,  3,  4,  and  5,  respectively.  Four 
were  killed  on  St.  George  Island,  and  222  were 
taken  on  St.  Paul  Island.  One  seal  tagged  on 
24  June  was  killed  on  Southeastern  Rookery, 
Medny  Island,  U.S.S.H.,  in  1968,  but  the  exact 
date  of  recovery  is  not  known.  Presumably, 
some  of  the  survivors  will  be  killed  on  the 
Pribilof  Islands  in  1969  and  1970. 
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Table  37.  --Number  of  days  between  tagging  and  recovery  of  tags  applied  to  male  seals,    St.    Paul  Island, 

24  June  to  18  July  1968 


Date  of 

Hauling 

ground  of 

1/ 
tagging-' 

numbers  — 
(X-series) 

Effective 
tags 

Days  to  recovery 

Total 
tags 

tagging 

1-7 

1      8-14 

1      15-21     1       22-28 

29-35     1 

36-43 

recovered 

24  June  REEF 

24  June  ZAP 

25  June  NEP(west) 
25  June  ZAP  PT 

2  5  June  ARD 

10  July  NEP(east) 

11  July  TZR 
18  July  REEF 


901-950 

951-1000 

851-900 

776-800 

826-841 

701-750 

651-700 

1001-1042 

and 
1051-1094 


Number 
50 

27 

50 

16 

50 

30 

25 

13 

16 

5 

50 

14 

50 

21 

43 


334 


22 


148 


--Number 

2 

6 

1 

10 

- 

5 

2 

1 

1 

2 

1 

3 

3 

3 

11 


30 


11 




Number 

- 

^^42 

2 

42 

5 

43 

1 

17 

- 

10 

- 

21 

. 

28 

23 


226 


Percentage  of  effective  tags 


5.  4 


3.  3 


9.  0 


3.  3 


2.  4 


67,7 


1/  REEF=Reef;  ZAP^Zapadni;  NEP(west)=west  side  of  Northeast  Point;   ZAP  PT  =  Zapadni  Point;  ARD=Ardiguen; 
NEP(east)=east  side  of  Northeast  Point;  TZR^Tolstoi-Zapadni  Reef.      Zapadni  Point  and  Ardiguen  are  inaccessible 
areas  where  seals  are  not  driven  and  killed. 

2/  Seals  were  double  tagged  with  paired  numbers  (651  and  651  on  first  seal,    etc.  ).    except  for   1001-1094 
which  were  double  tagged  with  successive  nunnbers  (1001  and  1002  on  first  seal,    etc.  ). 

3/  Does  not  include  one  seal  tagged  on  REEF  on  24  June  and  recovered  in  1968  (date  unknown)  on  Southeastern 
Rookery,    Medny  Island,    U.S.S.  R. 


Most  of  the  hauling  grounds  on  St,  Paul 
Island  are  accessible,  and  seals  are  regularly 
driven  from  them  for  killing.  Hauling  grounds 
near  Ardiguen  Rookery  and  at  Zapadni  Point 
are  exceptions.  Seals  on  these  areas  are  not 
driven  for  killing  because  of  overhanging  cliffs 
and  are  taken  only  if  they  stray  to  an  acces- 
sible hauling  ground.  This  condition  was  re- 
flected in  relatively  low  recovery  rates  of  62 
percent  for  seals  tagged  near  Ardiguen  Rook- 
ery and  68  percent  at  Zapadni  Point, 

Zapadni,  Reef,  Northeast  Point,  and  Tolstoi- 
Zapadni  Reef  are  examples  of  rookeries  with 
accessible  hauling  grounds  close  by  that  are 
driven  regularly  during  the  killing  season.  As 
expected,  the  recovery  rates  for  seals  tagged 
in  June  on  Zapadni,  Reef,  and  Northeast 
Point  were  much  higher  than  the  rates  for 
seals  tagged  near  Ardiguen  Rookery  and  at 
Zapadni  Point.  In  addition,  the  recovery  rates 
for  seals  tagged  in  June  differed  from  those 
tagged  in  July.  An  overall  recovery  rate  of 
85   percent    (range    84-86)   for    seals    tagged  in 


June  on  the  hauling  grounds  of  Zapadni,  Reef, 
and  the  west  side  of  Northeast  Point  was  higher 
than  the  rate  (50  percent)  for  seals  tagged  in 
July  on  the  hauling  grounds  of  Reef,  Tolstoi- 
Zapadni  Reef,  and  the  east  side  of  Northeast 
Point  (table  38).  On  the  basis  of  a  standard 
recovery  interval  of  15  days  (the  interval 
between  tagging  on  18  July  and  the  end  of  the 
male  kill  on  2  August),  57  percent  of  the  seals 
tagged  in  June  and  43  percent  of  the  seals 
tagged  in  July  were  recovered.  In  1968,  there- 
fore, a  larger  proportion  of  the  males  found  on 
land  and  tagged  in  June  remained  available  for 
killing  compared  to  those  found  on  land  and 
tagged  in  July. 

The  interval  between  tagging  and  recovery 
ranged  from  1  to  43  days  for  seals  killed  in 
1968  (table  37);  each  of  the  226  seals  recap- 
tured had  retained  both  tags.  The  four  animals 
killed  on  St.  George  Island  were  taken  20  to 
26  days  after  tagging.  The  largest  proportion 
of  recoveries  occurred  soon  after  tagging. 
Fifty    percent    of    the    seals    that   were    tagged 
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Table  38.  --Recoveries  in  1968  of  male  seals  tagged  on  St.    Paul  Island,    24  June  to  18  July  1968  according  to  hauling  ground 


Date  of 
tagging 


Hauling 
ground  of 


Effective 

tags 
(X-series) 


Hauling  ground  of  recovery— 

NEP{west)  I     NEP(east)    |     ZAP    |    TZR    |    REEF  |     L-K    |     POL  |     ZAP(SG)     |    NOR 


Number 

24  June 

ZAP 

50 

Z4  June 

REEF 

50 

2  5  June 

NEP(wcst) 

50 

25  June 

ZAP  PT 

25 

2  5  June 

ARD 

16 

10  July 

NEP(esst) 

50 

U  July 

TZR 

50 

18  July 

REEF 

43 

Total 

334 

Number       Percent 


5 

1 

11 

1 
11 
2 


9 
1 
3 
16 
1 


15 

1 

6 
2 
3 

2 

2 


3 

35 
1 
1 
6 
1 
2 

20 


2 

42 

82.0 

1 

^-'42 

84.0 

- 

43 

86.0 

- 

17 

68.0 

- 

10 

62.5 

- 

21 

42.0 

- 

28 

56.0 

_ 

23 

53.  5 

226 


U  NEP(east)-east  side  of  Northeast  Point;  NEP(west)=west  side  of  Northeast  Point;  Z.^P=Zapadni;  TZR=Tolstoi-Zapadni  Reef; 
REEF=Reef;  L-K  =  Lukanin-Kitovi;  POL=Polovina;  ZAP(SG)  =  Zapadni,   St.    George  Island;  NOR=North;  ZAP  PT  =  Zapadni  Point;  ARD=Ardiguen. 
Zapadni  Point  and  Ardiguen  are  inaccessible  areas  where  seals  are  not  driven  and  killed. 

2/   Does  not  include  one  seal  tagged  on  REEF  on  24  June  and  recovered  in  1968  {date  unknown)  on  Southeastern  Rookery,    Medny 
Island,    U.S^S.R. 


were  recaptured  and  killed  within  2  weeks  of 
tagging,  68  percent  were  taken  by  the  end  of 
the  killing  season  in  1968. 

Telemetry 

Radio  transmitters  were  placed  on  young 
male  fur  seals  on  St.  George  Island  in  1967 
and  on  St.  Paul  Island  in  1968.  Five  seals 
were  radio-tagged  each  year,  and  each  was 
also  double-tagged  on  his  front  flipper  with 
cattle-ear  tags  so  that  he  could  be  identified 
if  the  transmitter  was  lost. 

In  1967,  the  transmitters  were  dipped  in 
Tygon-'  epoxy,  wrapped  in  Scotch  electricians 
tape,  and  placed  around  the  neck  of  the  seals. 
The  radios  tended  to  short  out  and  not  function 
because  these  materials  were  not  waterproof, 
and  antennas  were  broken,  presumably  by  seals 
accidentally  falling  against  rocks.  The  longest 
period  of  transmission  in  1967  was  3  days 
from  a  seal  that  moved  from  the  hauling 
ground  on  East  Rookery  to  that  on  North  Rook- 
ery on  St.  George  Island. 

A  nylon  harness  used  in  1968  stayed  on  well 
and  did  not  seem  to  impede  the  movements  of 
the  seals.  Though  the  transmitters  were  potted 
in  dental  acrylic  and  silastic  rubber,  many  of 
them  leaked.  The  longest  transmission  was 
9  days,  from  a  seal  that  was  tagged  and  stayed 
on  Reef  hauling  ground,  St.  Paul  Island,  until 
accidentally  taken  in  the  kill  on  the  9th  day. 
This  seal  was  driven  to  the  killing  field  twice 
but  always  returned  to  the  area  where  it  was 
tagged.    Other     recoveries     were:     (1)    A    seal 
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that  was  harnessed  but  not  radio-tagged  on 
Reef  hauling  ground  on  1  July  and  recovered 
there  on  2  August;  (2)  a  seal  that  was  tagged 
on  Northeast  Point  hauling  ground  on  6  July 
and  recaptured  on  Ardiguen  Rookery  on  1 1  July; 
and  (3)  a  seal,  with  a  harness  and  identification 
tags,  that  was  driven  to  the  killing  field  from 
North  hauling  ground,  St.  George  Island,  on 
26  July,  and  then  released.  The  tag  numbers 
of  the  latter  were  not  recorded,  but  the  seal 
had  been  harnessed  and  tagged  on  Tolstoi 
hauling  ground,  St.  Paul  Island,  on  either  8 
or  1  3  July, 


ADULT  MALE  SEALS  ON  THE  HAULING 
GROUNDS 

Adult  males  found  on  the  Pribilof  Islands 
during  the  breeding  season  can  be  classified 
as  territorial  or  nonterritorial.  The  former 
establish  and  defend  territories,  whereas  the 
latter,  though  similar  in  body  size  and  other 
characteristics,  roam  freely  and  are  usually 
on  hauling  grounds. 

In  1965,  250  territorial  males  from  rook- 
eries were  killed  for  a  study  of  adult  males 
(Johnson,  1968).  This  study  was  continued  in 
1967  when  100  nonterritorial  males  were 
killed  on  the  hauling  grounds.  Table  39  sum- 
marizes the  ages  of  the  seals. 

The  study  of  100  nonterritorial  males  killed 
in  1967  lends  support  to  a  traditional  belief 
that  adult  males  on  hauling  grounds  are  too 
young  to  compete  for  or  maintain  control  of  a 
territory.  According  to  the  age  composition  of 
these    animals,     most    of   the    large    males    on 
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Table  39. — Age  composition  of  four  groups  of  adult  male  seals  from  hauling 
grounds,  St.    Paul  Island,   1967 


Group 


10 


Age 


11  IZ  13 


14  15  17  li 


1 

. 

5 

8 

7 

1 

-_N 

amt 
1 

)er  - 

1 

1 

_ 

- 

1 

2 

1 

5 

7 

6 

2 

2 

- 

1 

1 

- 

- 

3 

2 

5 

7 

3 

- 

1 

3 

1 

1 

1 

1 

4 

- 

6 

12 

3 

1 

- 

1 

1 

- 

- 

1 

Total 

3 

21 

34 

19 

4 

4 

5 

4 

2 

1 

3 

hauling  grounds  are  younger  than  territorial 
males  on  the  rookeries.  For  example,  nearly- 
all  of  the  latter  studied  in  1965  were  10  years 
old  or  older,  but  58  percent  of  the  100  males 
taken  from  hauling  grounds  were  younger  than 
10  years.  Of  the  nonterritorial  males,  42  were 
older  than  9  years,  but  no  evidence  was  found 
of  an  accumulation  of  senile  males  on  the  haul- 
ing grounds.  About  half  of  the  nonterritorial 
males  on  hauling  grounds  are  too  young  to  com- 
pete successfully  for  territories,  and  half  are 
old  enough  but  are  unsuccessful  for  unknown 
reasons. 

Table  40  gives  body  length  and  weight,  and 
weight  of  paired,  preserved  testes  for  nonter- 
ritorial males  killed  in  1967.  Because  of  the 
small  sample  sizes,  we  cannot  draw  reliable 
conclusions  from  comparisons  of  these  char- 
acteristics by  age,  but  for  all  ages  combined, 
the  mean  weight  of  paired  testes  from  ter- 
ritorial males  is  greater  than  that  of  paired 
testes  from  nonterritorial  males  (table  41). 
In  addition,  the  mean  weight  of  testes  of 
territorial  males  collected  in  1965  from  8  to 
23  June  was  about  13  g.  heavier  than  that  of 
testes  collected  from  5  to  15  July.  The  body 
weights  of  territorial  and  nonterritorial  males 
cannot  be  compared  because  territorial  males 
killed  5-15  July  1965  were  not  weighed.  Body 
length,  however,  can  be  compared  because 
length  would  probably  change  little  within  a 
season.  Sample  sizes  are  small,  but  for  each 
age    the     mean    body    length    of  nonterritorial 


Table  40. — ^fean  length  and  weight  of  body  and  mean  weight  of 
testesi/  of  100  adult  male  seals  from  hauling  grounds,  by  age, 
St.  Paul  Island,  1967 


Mean  body 

Mean  body 

Mean  weight 

Age 

Seals 

length 

weight 

of  paired  testes 

Years 

Number 

Cm. 

K£^ 

C^. 

7 

3 

180.  3 

154.8 

106.  8 

8 

ai 

184.  7 

155.6 

104.  5 

9 

34 

189.  1 

169.0 

123.  9 

10 

19 

188.9 

169.8 

120.4 

11 

4 

185.0 

159.7 

121.  1 

la 

4 

198.4 

172.6 

116.6 

13 

5 

185.3 

147.9 

115.2 

14 

4 

192.9 

163.  1 

103.7 

15 

2 

192.  5 

178.2 

95.  4 

17 

1 

195.0 

168.  7 

108.  3 

18 

3 

195.0 

172.  0 

118.8 

All  ages    100 

188.4 

164.8 

116.  1 

1/  Preserved  In  formalin. 

males  was  less  than  that  for  territorial  males. 
The  comparisons  are  valid  only  if  we  can  as- 
sume that  there  are  no  differences  between 
years. 
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Table  Al. — Measurements  of  territoriaiy  and  nonterritoriali/  male  seals  of  selected  ages,^ 

St.  Paul  Island 

[Numbers  of  seals  in  parentheses] 


Territorial  males                            _  ^ 

Nont 

erritorial  males 

18-23  June   1965 

5-15  July 

196  51-' 

5-8  July   1967 

Mean  body- 

Mean  body- 

Mean  weight 

Mean  weight 

Mean  body 

Mean  body 

M 

2an  weight 

Age 

length 

weight 

paired  testes 

paired  testes 

length 

weight 

paired  testes 

Years 

Cm. 

15ll 

G. 

G. 

Cm. 

^^ 

G_ 

9 

197.  9 

195.4 

113.  8 

133.3 

189.  1 

169.0 

123.  9 

(8) 

(9) 

(9) 

(15) 

(34) 

(34) 

(33) 

10 

198.  5 

189.  8 

108.  8 

125.  9 

188.  9 

169.8 

120.  4 

(24) 

(28) 

(28) 

(36) 

(19) 

(19) 

(19) 

11 

193.7 

191.  1 

114.  3 

121.  3 

185.  0 

159.7 

121.  1 

(12) 

(19) 

(19) 

(39) 

(4) 

(4) 

N 

(4) 

12 

199.5 

194.9 

107.  6 

122.  1 

198.4 

172.6 

116.6 

(8) 

(8) 

(8) 

(11) 

(4) 

(4) 

(4) 

13 

199.3 

193.  0 

116.  1 

126.  3 

185.  3 

147.  9 

115.  2 

(15) 

(16) 

(iv) 

(17) 

(5) 

(5) 

(5) 

V  Killed  in  1965. 

2/  Killed  in  1967. 

3/  Seals  in  ages  9  to  13  were  selected  because  most  measurements  were  made  for  these  animals. 

4/  Seals  were  neither  measured  nor  weighed  in  July  1965. 


SUMMARY 


Field  investigations  on  the  Pribilof  Islands 
in  1968  were  conducted  for  continuing  studies 
of  the  fur  seal  population  and  the  level  at  which 
it    will    produce    a    maximum   sustained   yield. 

A  kill  of  44,292  males  in  ages  2  to  6  included 
35,292  from  St.  Paul  Island  and  9,000  from 
St.  George  Island.  Ages  were  not  determined 
for  1,333  young  males. 

A  kill  of  13,297  females  in  ages  2  to  24  in- 
cluded 10,544  from  St.  Paul  Island  and  2,753 
from  St.  George  Island.  Ages  were  not  de- 
termined for  38  females. 

The  number  of  dead  pups  counted  was  26,563 
on  St,  Paul  Island  and  4,875  on  St.  George 
Island. 

Causes  of  death  among  379  pups  that  died  on 
three  study  areas  by  15  August  were  mal- 
nutrition (48  percent),  hookworm  disease  (17 
percent),  trauma  (6  percent),  nnicrobial  in- 
fections (5  percent),  perinatal  complex  (5  per- 
cent),   miscellaneous   (2  percent),  and  unknown 


George  Island, 

1966    to    1968 

and    106   on  St, 


(3  percent).  Fourteen  percent  of  the  pups  were 
unsuitable  for  examination. 

The  number  of  dead  males  counted  was 
587  from  1965  to  1968  on  St,  Paul  Island  and 
114  from  1966  to  1968  on  St, 
Dead  fennales  counted  from 
were  490  on  St,  Paul  Island 
George  Island. 

An  estimated  7,924  harem  and  4,383  idle 
males     were   on   the    Pribilof  Islands    in    1968, 

Pregnancy  rates  of  females  age  8  and  older 
taken  from  hauling  grounds  were  42  percent 
for  1,058  killed  in  1968  and  42  percent  for 
198  taken  in  1958,  Pregnancy  rates  of  females 
taken  from  rookeries  were  99  percent  for 
84  killed  in  1956  and  100  percent  for  221  taken 
in  1957, 

Average  weights  of  9.6  kg.  for  males  and  8.3 
kg,  for  females  on  St.  Paul  Island  were  within 
0.1  kg.  of  the  average  weights  of  pups  weighed 
there   from    1957   to    1968.    Untagged   males  on 
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Robben  Island  were  significantly  heavier  than 
untagged  males  on  St.  Paul  Island,  and  tagged 
pups  on  both  islands  weighedless  than  untagged 
pups. 

Single  U-series  tags  were  attached  to  the 
right  front  flippers  and  the  tip  of  the  same 
flipper  was  removed  as  a  checkmark  on 
9,200  pups  regardless  of  sex  on  St.  Paul  Island 
and  on  2,475  on  St.  George  Island. 

A  total  of  714  males  were  double-tagged  as 
yearlings  on  St.  Paul  Island  with  lU-series 
tags. 

A  total  of  1,495  males  known  or  believed  to 
be  2  years  old  were  double-tagged  on  St.  Paul 
Island  with  2U-series  tags. 

Seals  marked  on  St.  Paul  and  St.  George 
Islands  in  previous  years  and  recovered  there 
in  1968  included  3,907  that  had  been  single- 
tagged  or  marked  as  pups  and  1,197  that  had 
been  double-tagged  at  age  1  or  older.  Thirty- 
nine  seals  tagged  as  pups  by  Soviet  biologists 
were    killed    on   the    Pribilof   Islands    in    1968. 

Most  tag  loss  apparently  occurs  soon  after 
tagging,  and  the  probability  of  loss  becomes 
less  thereafter. 

The  recovery  rate  for  tags  applied  to  pups 
in  September  has  been  significantly  higher 
than   that   for    tags    applied   to    pups    in  August. 

Marked  pups  apparently  have  a  higher  sur- 
vival rate  than  tagged  and  checkmarked  pups; 
the  rate  of  recovery  for  males  given  a  mark 
in  1965  and  recovered  at  age  3  in  1968  was 
1.17  tinnes  that  of  animals  given  a  tag  and  a 
checkmark. 

According  to  recoveries  of  marked  seals, 
the  total  number  of  pups  born  on  the  Pribilof 
Islands  has  decreased  each  year  from  643,000 


in  1960  to  397,000  in  1965.  The  latter  estimate 
is  similar  to  one  of  350,000  obtained  for  the 
1965    year    class    from  shearing  and  sampling. 

Estimates  of  the  number  of  yearling  males 
from  all  recoveries  of  marked  seals  for  several 
year  classes  are  82,000  (1961),  79,000  (1962), 
115,000  (1964),  and  80,000  (1965), 

Recoveries  of  marked  seals  yielded  esti- 
mates of  25,000  3-year-old  males  from  the 
1963  year  class  and  70,000  2-year-old  males 
from  the  1964  year  class  still  living  after  the 
kill  in  1966. 

The  predicted  kill  of  males  on  the  Pribilof 
Islands  in  1968  included  4,500  of  ages  2  and 
5,  28,000  of  age  3,  and  17,000  of  age  4.  Actual 
kills  were  4,054  of  ages  2  and  5,  23,149  of 
age   3,  and  16,959  of  age  4. 

A  forecast  of  the  kill  on  the  Pribilof  Islands 
in  1969  includes  4,200  of  ages  2  and  5,  29,500 
of  age  3,  and  22,900  of  age  4. 

Young  males  (ages  2-5)  tagged  and  recovered 
on  St.  Paul  Island  in  1968  provided  information 
on  the  movements  of  these  animals.  Seals 
tagged  in  June  were  recovered  at  a  greater 
rate  than  were  seals  tagged  in  July,  and  the 
rate  for  seals  tagged  on  hauling  grounds  in- 
accessible to  the  kill  was  low  compared  to  the 
rate  for  seals  tagged  on  accessible  hauling 
grounds. 

Radio  transmitters  were  attached  to  five 
seals  on  St.  George  Island  in  1967  and  to  five 
on  St.  Paul  Island  in  1968.  The  longest  trans- 
mission was   9  days. 

More  than  half  of  1  00  adult  males  from  haul- 
ing grounds  were  age  9  or  less.  Most  adult 
males     on     rookeries     are    age     10    or    older. 
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GLOSSARY 

The  following  terms  used  in  fur  seal  research 
and  management  on  the  Pribilof  Islands  have 
special  meanings  or  are  not  readily  found  in 
standard  dictionaries. 


Checkmark  A  notch,  slit,  hole,  or  other  mark 
made  on  a  seal  flipper  when  a  tag  is 
applied,  to  ensure  later  recognition  of  an 
animal  that  has  lost  its  tag.  See  mark  and 
lost  tag. 

Drive  The  act  of  surrounding  and  moving 
groups  of  seals  on  land  from  one  location 
to  another. 


Escapement  Seals  that  were  not  killed  be- 
cause they  were  too  old,  too  large,  or 
were  not  available. 

Female  kill  That  part  of  the  annual  harvest 
devoted  principally  to  the  kill  of  female 
seals,    usually   in  August.    See    male   kill. 
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Hauling  ground  An  area,  usually  near  a  rook- 
ery, on  which  nonbreeding  seals  congre- 
gate. See  rookery. 

Haul  out  The  act  of  seals  moving  from  the 
sea  to  a  rookery  or  hauling  ground  on 
shore. 

Known-age  Refers  to  a  seal  whose  age  is 
known  because  the  animal  bears  an  in- 
scribed tag  or  has  a  certain  combination 
of  tag-scar  and  checkmark. 

Lost-tag  Refers  to  a  seal  known  to  have  been 
tagged  as  a  pup  because  it  bears  a  check- 
mark. 

Lost-tag-to-tag  ratio  The  number  of  seals 
that  have  lost  tags  as  compared  with  the 
number  retaining  tags. 

Male  kill  That  part  of  the  annual  harvest 
devoted  principally  to  the  kill  of  male 
seals,  usually  in  late  June,  in  July,  and  in 
early  August.  See  female  kill. 

Male  seals,   adult     Class    1  Shoreline  --  Full- 
grown  males  about  age   10  and  older  with- 
out females  but  apparently  with  established 
territories  at  the  high-tide  mark. 
Class  Z  Territorial  without  females  --  Full- 
grown  males  about  age   10  and  older  with- 
out   females    but    with    established   terri- 
tories on  the  rookery. 
Class    3    Territorial   with   females    --    Full- 
grown   males    about    age   10  and  older  with 
fennales  and  established  territories  on  the 
rookery. 
Class  4  Back  fringe  --  Full-grownand  partly 
grown   males    about   age  7  and  older  with- 
out females  and  territories  that  are  along 
the  inland  fringe  of  the   rookery. 
Class    5    Hauling    ground    --    Full-grown  and 
partly   grown  males  about  age  7  and  older 
without    females     that    are    on   traditional 
hauling  grounds. 

Mane  Long,  silver-colored  guard  hairs  on  the 
shoulders     and    on    back    of    the    neck--a 


secondary  sex  characteristic  of  males. 
The  mane  appears  on  some  males  at  age 
5,   on   most   at   age    6,   and  on  all  at  age  7, 

Mark  Examples  of  marks  are  a  tag,  the  tip 
of  a  digit  froni  a  hind  flipper  removed,  a 
V-notch  cut  into  the  leading  edge  of  a 
front  flipper  near  the  tip,  or  the  tip  of  a 
front  flipper  sliced  off.  When  applied  to 
seals  in  conjunction  with  tags,  marks 
made  by  removing  part  of  a  flipper  are 
considered  checkmarks.  See  checkmark 
and  lost-tag. 

Marked-to-unmarked  ratio  The  number  of 
marked  seals  compared  with  the  number 
of  unmarked  seals. 

Pregnancy  rate  Percentage  of  females  that 
were  carrying  or  had  borne  pups  in  the 
year  of  examination. 

Rookery  An  area  on  which  breeding  seals  con- 
gregate. 

Round  The  sequence  in  which  hauling  grounds 
on  St.  Paul  Island  are  visited  to  harvest 
seals.  When  used,  a  circuit  or  round  of 
the  hauling  grounds  is  completed  in5  days 
and  the  procedure  is  repeated  throughout 
the  kill  of  males.  The  mean  round  of  the 
kill  is  calculated  by  multiplying  the  round 
number  by  the  number  killed  in  that  round 
and  dividing  the  cumulative  product  by  the 
cumulative  kill. 

Roundup  The  act  of  surrounding  and  collecting 
seals  to  be  driven  for  harvesting,  tagging, 
or  other  purposes. 

Tagged  Refers  to  a  seal  with  an  inscribed 
metal  tag  or  tags  attached  to  one  or  more 
of  its  flippers. 

Tag  recoveries  includes  seals  that  were 
given  tags  or  other  marks,  and  seals 
identified  from  checkmarks  as  having  lost 
their  tags.  See  checkmark,  n-iark,  lost 
tag,  and  tagged. 


33 


Part  II.    PELAGIC  FUR  SEAL  INVESTIGATIONS,  1968 


The  objectives  of  pelagic  research  in  1968 
were:  (1)  to  collect  information  on  the  distri- 
bution of  fur  seals  in  winter,  including  the 
arrival  time  of  the  year  classes,  and  their 
feeding   habits    off   Washington;    and   (2)    to  re- 


survey  migration,  distribution,  and  feeding 
habits  of  fur  seals  in  waters  of  western  Alaska 
with  special  emphasis  on  collecting  young 
females  for  studies  of  reproductive  condition 
in  late  spring  and  summer. 


RESEARCH  IN  1968 


We  carried  out  our  investigations  off  Wash- 
ington from  27  Novennber  to  21  December  1967 
and  from  2  January  to  26  February  1968.  In- 
vestigations were  conducted  in  Alaska  waters 
from  18  May  to  25  August.  The  M/V  Tonquin'^ 
was  chartered  for  the  cruise  (No.  29)  off  Wash- 
ington and  the  M/V  New  St.  Joseph^  for  the 
cruise  (No.  30)  in  Alaska  waters.  Table  C-1 
shows  participants  and  their  itineraries.  Ka- 
zumoto  Yoshida  from  the  Japanese  Fishery 
Agency  observed  pelagic  sealing  methods 
aboard  the  M/V  New  St.  Joseph  from  10  June 
to  2  July  1968. 

Equipment  and  methods  used  to  collect  and 
examine  seals  are  described  in  previous  re- 
ports (Fiscus,  Baines,  and  Wilke,  1964;Fiscus 
and  Kajimura,   1967). 

Sonar  (Western  Marine  Electronics  [Wes- 
mar]  Horizontal-scan  sonar  model  SS200)  was 
installed  in  the  Tonquin  so  that  the  equipment 
could  be  evaluated  for  use  in  locating  and 
tracking  fur  seals.  Factory  representatives 
calibrated  and  demonstrated  use  of  their  sonar 
during  the  cruise.  We  concluded,  however,  that 
sonar  is  currently  of  no  advantage  in  pelagic 
fur  seal  research.  Seals  encountered  during 
tests  of  the  equipment  behaved  normally;  they 
were  usually  lying  on  the  surface  when  sighted, 
and  dived  and  changed  course  rapidly  when  ap- 
proched  and  disturbed.  We  found  it  extremely 
difficult  to  find  a  seal  on  the  surface  by  sonar 
because  we  could  not  separate  surface  and 
wave  returns  from  seals  on  the  sonar  screen. 
Air  bubbles  in  the  vessel's  wake  were  detected 
and  shown  on  the  screen.  They  forn-ied  an  ef- 
fective barrier  to  sonar  through  which  a  seal 
could  escape  undetected.  Seals  below  the  sur- 
face were  apparently  detected  just  after  they 
dived,  but  most  disappeared  rapidly  from  the 
screen  when  followed.  The  sonar  operator  could 
then  only  scan  in  the  direction  the  seal  appeared 
to  be  traveling,  a  futile  effort  in  each  instance. 


DISTRIBUTION  OFF  WASHINGTON 

Seals     were    present  off    Washington   in  late 
November  and  in  early  December.  Their  nun^- 


bers  increased  along  the  Continental  Shelf  in 
the  second  and  third  week  of  December.  In 
January  and  February  seals  were  abundant 
along  the  Continental  Shelf  from  Grays  Harbor 
to  the  Columbia  River  and  present  in  lesser 
numbers  from  Grays  Harbor  northward  along 
the  shelf  to  Cape  Flattery.  Figures  10  to  13 
and  tables  C-2  to  C-5  show  the  distribution  of 
seals. 


DISTRIBUTION  IN  ALASKA  WATERS 

Figures  14  to  18  and  tables  C-6  to  C- 1 1  show 
the  distribution  of  seals  in  areas  we  surveyed 
from  the  New  St.  Joseph.  A  concentration  of 
seals  (105  sighted)  was  found  on  21  May  in  the 
eastern  Gulf  of  Alaska. 

We  cruised  the  western  Gulf  of  Alaska  and 
waters  off  Kodiak  Island  the  last  of  May  but 
failed  to  locate  any  concentrations  of  seals 
where  they  were  in  previous  years.  Only  21 
animals  were  sighted  on  1-2  June  west  from 
Kodiak  Island  toward  the  Shumagin Islands.  We 
saw  seals  south  of  the  Shumagin  Islands  on 
3-4  June.  We  found  concentrations  of  seals  on 
17-18  and  27-28  June  south  and  east  of  Akutan 
Pass  while  working  south  of  the  eastern  Aleu- 
tian Islands  6-30  June. 

The  M/V  Pribilof*  carried  U.S.  observers 
from  the  Pribilof  Islands  to  Medny  Island, 
Commander  Islands,  and  back  between  26  June 
and  10  July  1968.  One  to  three  observers 
watched  for  seals  during  most  daylight  hours; 
the  officers  and  crew  of  the  Pribilof  assisted. 
Figure   19  shows  the  daily  run  and  seals  sighted. 

Seals  were  abundant  on  6  July  near  Medny 
Island  but  most  of  the  seals  seen  were  sighted 
on  27  June  and  9  July  off  the  Continental  Shelf 
148  to  370  km.  (80-200  miles)  from  the  Prib- 
ilof Islands.  Only  three  seals  were  seen  north 
of  the  western  Aleutian  Islands. 

We  surveyed  the  Bering  Sea  and  the  Pacific 
Ocean  near  the  eastern  Aleutians  in  July.  No 
concentrations  of  seals  were  located  vintil  21 
July,  when  78  were  sighted  north  of  Akutan 
Island. 


"^  Registered  length  29.4  m.  (96.6  feet),  200  net  tons,  350 
horsepower,  cruising  speed  16.7  km.  per  hour  (9  knots). 

'  Registered  length  22.4  m.  (73.6  feet),  53  net  tons,  340 
horsepower,  cruising  speed  18.5  km.  per  hour  (lOknots). 


^  Bureau  of  Commercial  Fisheries  Pribilof  Islands  sup- 
ply vessel;  registered  length  64  m.  (210  feet),  1,200  gross 
tons,  14,000  horsepower,  cruising  speed  22.2  km.  per 
hour  (12  knots). 
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Figure  10. — Number  of  seals  seen  per  hour  of  effort  in  each  square  (areal  unit)  occupied  by  a  research  vessel  in 
November  1967  off  Washington.  The  sides  of  each  square  measure  18.52  km.  (10  nautical  miles).  Squares  occupied 
for  less  than  0.5  hours  are  marked  "X."  See  table  C-2  for  detailed  data. 
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Figure  11. — Number  of  seals  seen  per  hour  of  effort  in  each  square  (areal  unit)  occupied  by  a  research  vessel  in 
December  1967  off  Washington.  The  sides  of  each  square  measure  18.52  km.  (10  nautical  miles).  Squares  occupied 
for  less  than  0.5  hours  are  marked  "X."  See  table  C-3  for  detailed  data. 
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Figure  12. — Number  of  seals  seen  per  hour  of  effort  In  each  square  {areal  unit)  occupied  by  a  research  vessel  in 
January  1968  off  Washington.  The  sides  of  each  square  measure  18.52  km.  (10  nautical  miles).  Squares  occupied 
for  less  than  0.5  hours  are  marked  "X."  See  table  C-4  for  detailed  data. 
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Figure  13. — Number  of  seals  seen  per  hour  of  effort  In  each  square  (areal  unit)  occupied  by  a  research  vessel  in 
February  1968  off  Washington.  The  sides  of  each  square  measure  18.52  km.  (10  nautical  miles).  Squares  occupied 
for  less  than  0.5  hours  are  marked  "X."  See  table  C-5  for  detailed  data. 
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Figure  15. — Number  of  seals  seen  per  hour  of  effort  in  each  square  (areal  unit)  occupied  by  a  research  vessel  in 
June  1968  in  Alaska  waters  between  Kodiak  Island  and  long.  158°  W.  The  sides  of  each  square  measure  18.52  km. 
(10  nautical  miles).  Squares  occupied  for  less  than  0.5  hours  are  marked  "X." 
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Figure  17. — Number  of  seals  seen  per  hour  of  effort  In  each  square  (areal  unit)  occupied  by  a  research  vessel  in 
July  1968  in  Alaska  waters  near  the  eastern  Aleutian  Islands.  The  sides  of  each  square  measure  18.52  km.  (10 
nautical  miles).  Squares  occupied  for  less  than  0.5  hours  are  marked  "X." 
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Figure  18. — Number  of  seals  seen  per  hour  of  effort  in  each  square  (areal  unit)  occupied  by  a  research  vessel  In 
August  1968  In  Alaska  waters  near  the  eastern  Aleutian  Islands,  The  sides  of  each  square  measure  18.52  km.  (10 
nautical  miles).  Squares  occupied  for  less  than  0.5  hours  are  marked  "X." 
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We  saw  considerable  numbers  of  seals  in  the 
Bering  Sea  along  and  outside  the  Continental 
Shelf  from  Unalaska  Island  east  to  Unimak 
Pass  fronn  1  to   1 5  August. 

The  following  surveys  are  not  shown  on  any 
of  the  figures: 


Date 


Distance 
Km.    (Miles) 


Direction  and  locality 


Seals 
seen 

Number 


Aug 
12 
15 


64        (40)        St.  Paul  to  St.  George  20 

55  (30)  56  km.  (30  miles)  south  of  93 
St.  George  to  1 1 1  km.  (60 
miles)  northwest  of  Cape 
Cheerful,  Unalaska  Island 
(Just  off  the  Continental 
Shelf  between  Pribilof  Is- 
lands and  feeding  grounds 
near  eastern  Aleutian  Is- 
lands) 

18  230      (124)        Along  Continental  Shelf  be-       23 

tween  Sanak  Island  and 
Shumagin  Islands 

19  185      (100)        Past  Chirlkof  Island  5 

20  148        (80)        Toward  town  of  Kodiak  8 

22  185      (100)        Eastward  from  Kodiak  0 

23  222      (120)        Southeastward  in  Gulf  of  0 

Alaska 

24  185      (100)        137  km.  (74  miles)  west  1 

of  Cape  Edgecumbe 


ABUNDANCE 

The  numbers  of  seals  sighted,  collected, 
wounded  and  lost,  and  killed  and  lost  were 
1,078,  374,  39,  and  26  off  Washington  and  1,509, 
456,  27,  and  78  in  Alaska  waters.  Tables  C-12 
and  C-13  give  numbers  and  percentages  of 
seals  in  these  categories  for   1958-68. 

Tables  C-14  to  C-17  show  the  number  of 
seals  seen  and  collected  off  Washington  and  in 
Alaska  waters  in  relation  to  effort  by  10-day 
periods. 

Seals  were  seen  in  groups  of  one  to  nine 
animals  off  Washington  (table  C-18)  and  in 
groups  of  one  to  five  in  Alaska  waters  (table 
C-19).  Seals  travel  alone  more  frequently  in  the 
spring  and  summer  in  Alaska  waters  than  in 
winter  off  Washington. 

Incomplete  data  on  six  seals  taken  in  Alaska 
waters  are  not  included  in  any  of  the  following 
tables. 

AGE  AND  SEX 

Seals  collected  at  sea  are  considered  to  have 
passed  into  the  next  higher  age  group  on  1 
January  (Standing  Scientific  Committee  of  the 
North  Pacific  Fur  Seal  Commission,  1963). 
The  ages  of  seals  collected  in  November  and 
December     1967,    however,    were    increased    1 


year  to  permit  comparisons  with  seals  taken 
after  1  January  1968.  Thus,  seals  of  the  same 
year  class  were  given  the  same  age  in  all 
tables  in  this  report. 

Table  42  gives  the  age  and  sex  of  seals 
collected  off  Washingtonand  Alaska  in  1967-68. 
About  50  percent  of  the  females  killed  were 
from  1  to  7  years  old. 

Seventy-four  yearling  seals  (1967  year  class) 
were  collected  January- February  1968  for  con- 
tinuing studies  of  these  animals  during  their 
first  year  of  life,  a  period  when  fur  seals  suf- 
fer the  greatest  mortality.  For  example,  gen- 
eral body  condition  was  appraised  by  measur- 
ing the  subcutaneous  layers  of  fat  at  their 
thickest  points  over  the  sternum  and  ventral 
to  the  pelvic  region  (table  C-20).  Additional  in- 
formation on  these  yearlings  is  given  else- 
where in  this  report. 


TAG  RECOVERIES 

In  1968,  we  took  7  males  in  ages  2  to  16 
years  and  31  females  between  the  ages  of  1 
and  16  years  that  had  tags  or  other  marks 
(table  43).  No  Soviet  tags  were  found  attached 
to  seals  collected  in  1968. 


LENGTHS  AND  WEIGHTS 

Mean  lengths  and  weights  are  given  for 
pregnant,  post  partum,  and  nonpregnant  fe- 
males collected  in  1967-68  in  tables  C-21  to 
C-26,  and  for  males  in  tables  C-27  andC-28. 

Sex,  length,  and  weight  were  not  determined 
for  two  very  small  embryos,  and  the  data  have 
not  yet  been  obtained  for  17  fetuses  on  loan. 
Crown  rump  rather  than  total  length  measur- 
ments  were  taken  from  24  male  and  33  female 
fetuses  because  of  their  small  size,  and  these 
fetuses  were  weighed  in  the  laboratory  rather 
than  at  sea  because  accurate  weights  could  not 
be  obtained  on  a  rolling  and  pitching  vessel. 
Table  C-29  gives  crown-rump  length  and 
weight  after  preservation  in  formalin. 

Table  C-30  shows  measurennents  of  total 
length  and  of  the  weightof  unpreservedfetuses. 


REPRODUCTION 

Table  C-31  shows  the  reproductive  condi- 
tion of  female  seals  collected  by  month  in 
1967-68.  Five  primiparous  4-year-olds  were 
the  youngest  and  one  multiparous  21-year-old 
was  the  oldest  among  pregnant  seals  collected 
in  1967-68. 

The  pregnancy  rates  of  fur  seals  collected 
in  the  eastern  Pacific  Ocean  from  1958  to 
1966  were  tested  to  see  if  they  differed  by  area 
and  year  of  collection.  The  largest  numbers  of 
seals  were  collected  off  California  (36.5  per- 
cent)   and    in    the     Bering    Sea    (28.4   percent). 
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Table  43. — Tag  recoveries  from  fur  seals  collected 
pelagically  in  the  eastern  North  Pacific  by  the 
United  States  in  November  and  December  1967,  and 
January,  February,  May,  June,  July,  and  Augiist  1968. 

[Figures  in  parentheses  indicate  number  of  animals  that 
had  lost  tags;  these  are  included  in  the  totals.  Seals 
that  were  marked  only  axe  included  in  tagged  seal 
totals.] 


Seals 

Year 

Tag 

Seals 
tagged 

Tag 
recovery 

collected 
in  each 

Age 

of 
tagging 

series 

or 
marked 

age  group^ 

S 

? 

S 

? 

Years 

Number 

— Number — 

--Number-- 

1967 

3 

1965 

R 

30,087 



1 

__ 

7 

6 

1962 

0 

49,908 

-- 

1(1) 

— 

4 

7 

1961 

N 

49,921 

— 

1 

— 

10 

16 

1952 

E 

19,979 
1968 

1 

2 

1 

1967 

T 

12,472 



1 

29 

47 

2 

1966 

S 

24,577 

1 

— 

21 

5 

3 

1965 
1967 

R 
2  2T 

30,087 

2 

1 

1(1) 

41 

28 

4 

1964 
1966 

^i 

24,991 

1 

5(1) 

13 

84 

5 

1963 

P 

24,971 

1 

1(1) 

6 

33 

6 

1962 

0 

49,908 

— 

3(2) 

1 

42 

7 

1961 

H 

49,921 

— 

-4(1) 

3 

59 

8 

1960 

M 

59,981 



■4(2) 



30 

9 

1959 

L 

49,881 

— 

1(1) 

3 

31 

10 

1958 

K 

49,917 

— 

■4(1) 

2 

37 

11 

1957 

J 

49,842 

— 

2(1) 

2 

34 

13 

1955 

H 

49,870 



1(1) 

1 

23 

16 

1952 

E 

19,979 

1 

— 

1 

24 

Table  does  not  include  seals  bom  in  years  when 
seals  were  not  tagged,  nor  year  classes  from  which  no 
tagged  seals  were  taken. 

Animals  tagged  as  2-year-olds,  based  on  body  length. 
Samples  were  collected  from  January  to  April 
from  California  to  Southeast  Alaska,  from  April 
to  June  in  Yakutat  and  the  Gulf  of  Alaska,  and 
from  May  to  October  in  western  Alaska,  Unimak 
Pass,  and  the  Bering  Sea  (table  44).  The  tests 
were  restricted  to  seals  5  years  oldandolder, 
because  younger  seals  have  very  low  pregnancy 
rates  and  thus  are  not  important  to  the  breeding 
population.  Ages  5,  6,  and  7  were  tested  sep- 
arately, because  the  percentage  of  females 
pregnant  differ  for  those  ages  (38,  73,  and  81 
percent,  respectively).  The  pregnancy  rates  for 
females  8  to  1  3  years  old  are  similar  (fig.  20). 
An  analysis  of  variance  test  of  the  pregnancy 
rates  (transformed  by  arcsin)  by  year,  showed 
no  significant  differences  between  ages  or 
years  for  females  8  to  1  3  years  old  (P  >  O.ZS). 
According  to  a  testfor  nonadditivity,  the  trans- 
formed data  were  additive  (P>0.25).  Ages  8  to 
13,  therefore,  were  pooled  (mean  pregnancy 
rate  of  89  percent).  Females  14  years  old  and 
older  were  pooled  to  increase  sample  sizes 
and  to  minimize  the  effects  of  errors  known  to 
exist  in  assigning  ages  to  older  animals.  Chi- 
square  was  used  to  test  for  significance  be- 
tween   nun-ibers    of  pregnant   and   nonpregnant 


seals  (P<0.05  indicates  significant  differ- 
ences). Comparisons  were  limited  to  sannples 
of  15  or  n-iore  seals. 

Five-year-old  seals  had  significantly  dif- 
ferent pregnancy  rates  in  the  different  areas  in 
3  to  4  years  when  areas  within  years  were 
tested  (0,01<P<0.05,  table  45).  The  pregnancy 
rates  for  females  in  ages  6,  7,  8  to  13,  and 
>14  were  similar  when  areas  within  years  were 
tested  (P>0.05).  Why  oruy  age  5  seais  differed 
is  not  knowm. 

When  different  years  within  areas  were 
tested  by  chi-square,  the  pregnancy  rates  of 
seals  collected  off  California  were  significantly 
different  for  all  age  groups  except  age  7  (table 
46).  Pregnancy  rates  for  age  groups  other  than 
7  were  low  in  1964  and  1965  and  high  in  1958 
for  samples  collected  off  California,  Samples 
from  California  were  collected  in  April- May 
1964  and  1965  as  opposed  to  January-April  in 
the  other  years.  Age  5  seals  were  collected 
during  similar  months  off  California  in  1958, 
1959,  1961,  and  1966,  but  the  pregnancy  rates 
were  not  as  high  in  1961  and  1966  as  in  1958 
and  1959  (24-27  percent  in  1961  and  1966  as 
compared  to  60  percent  in  1958  and  1959).  If 
pregnant  seals  had  already  left  the  area  off 
California  to  migrate  to  the  Pribilof  Islands 
before  samples  were  collected  in  1964  and 
1965,  then  we  would  expect  lower  pregnancy 
rates.  Nonpregnant  seals  may  migrate  to  the 
Pribilof  Islands  later  in  the  year  than  preg- 
nant seals,  or  in  some  years  may  not  return 
at  all. 

Pregnancy  rates  for  seals  in  ages  8  to  1 3 
collected  in  western  Alaska  in  1958,  1960, 
and  1962  were  significantly  different  (P;0.01); 
the  pregnancy  rate  in  1960  (96.7)  was  higher 
than  the  rate  in  1958  (87.8)  and  1962  (83.9). 
Pregnancy  rates  between  years  for  5-,  6-, 
and  7-year  old  females  were  similar  within 
each  age  group  for  samples  collected  in  the 
Bering  Sea;  pregnancy  rates  for  females  8  to 
13  and  >  14  years  old  were  significantly  dif- 
ferent (P-0.04  and  P:0.01,  respectively).  The 
pregnancy  rate  was  low  in  1964  for  seals  8  to 
13  and^l4  years  old  collected  in  the  Bering 
Sea. 

It  is  difficult  to  explain  the  cause  of  the 
difference  between  years  when  the  months  of 
collecting  are  the  same.  If  the  difference  is 
not  real,  possible  explanations  are  sampling 
errors,  errors  in  assigning  ages,  and  segrega- 
tion by  reproductive  condition. 

Pregnancy  rates  varied  more  than  we  ex- 
pected between  areas,  years,  and  months  of 
collection.  Pregnancy  rates  differed  more  for 
samples  collected  in  different  years  in  a 
particular  area  than  for  those  collected  in  the 
same  year  but  in  different  areas.  The  dif- 
ferences in  the  pregnancy  rates  indicate  at  least 
partial  segregation  of  females  at  sea,  within 
age  by  reproductive  condition,  and  by  age  and 
month.  No  evidence  exists  that  there  has  beena 
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Tabic  44.  --Months  of  collection  and  number  of  female  seals  age  5  and  older  collected  by  thtt  United 
States  in  the  eastern  Pacific,    1958-66 


Collection 

Area 

S    E 

Gulf  of 

Western 

Unimak 

Bering 

Ytar 

data 

Calif. 

OreR. 

Wash. 

B   C 

Alaska 

Ycikutat 

Alaska 

Alaska 

Pass 

Sea 

Total 

19^6 

Months 

Feb.  - 

Apr. 

.Apr. 

Feb.  -           Apr.  - 

May- 

June 

June 

Number 

Apr. 
42  3 

39 

49 

Apr.              May 
192                   21 

June 
390 

89 

2            1,205 

1959 

Months 

Jan.  - 

Jan.  - 

Apr 

. 

. 

. 

. 

Number 

Apr. 

1.  103 

Apr. 
31 

164 

- 

- 

- 

- 

1,298 

1960 

Months 

Mar.-           Apr, 

Apr.  - 

June 

June- 

Number 

Apr 

131                      3 

May 
6  38 

129 

-'    331            1,232 

1961 

Months 

Jan,  - 

Apr. 

Apr 

Feb.  - 

. 

. 

Number 

Apr. 
733 

25 

238 

Mar. 
51 

- 

- 

- 

- 

1,  047 

1962 

Months 
Number 

- 

May 
2 

- 

May- 
Sept. 
233 

June- 

Oct. 

332 

May- 
Oct. 

508            1.075 

1963 

Months 

Number 

- 

- 

- 

- 

- 

- 

- 

July- 
Sept, 
1,043            1,043 

1964 

Months 

Apr.  - 

Apr.  - 

May 

July- 

Number 

May 
201 

May 

3 

9 

Sept. 

406                619 

1965 

Months 

Apr.  - 
June 

Apr. 

- 

Number 

172 

73 

- 

- 

245 

1966 

Months 
Number 

Jan    - 

Mar. 

318 

- 

318 

Total 

2.  950 

98 

533 

51 

323                   26 

1.028 

451 

332 

2,290       -8,082 

Percent 

36 

3          1.2 

6,  6 

0.6 

4.  0                0.  3 

12,  7 

5   6 

4.  1 

28   4            100   0 

1/  Bering  Sea  and  Unimak  Pass  connbined. 

2/  4  less  than  toUl  in  table  4,    Fiscus  and  Kajimura  (1966). 
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Figure  20.  —  Pregnancy  rates  and  sample  sizes,  by  age, 
of  female  seals  collected  in  the  eastern  Pacific  Ocean, 
1958-66. 


significant   change  in  the  pregnancy  rate  since 
1958, 

Table  47  shows  the  pregnancy  rates  of  all 
female  seals  collected  in  the  eastern  Pacific 
Ocean  by  the  United  States  each  year  since 
1958;  these  seals  are  also  listed  in  table  C-32 
by  number  and  percentage  pregnant  for  each 
area  and  month. 


FEEDING  HABITS 

The  stomachs  of  fur  seals  collected  in  the 
eastern  and  western  Pacific  Ocean  and  through- 
out the  range  of  this  animal  consistently  con- 
tained a  variety  of  fishes  and  cephalopods.  Fur 
seals    feed  principally  between  dusk  and  dawn. 

Of  374  stomachs  collected  off  Washington  in 
November-December  1967  and  January-Feb- 
ruary 1968,  251  (67  percent)  contained  food 
(table  48).  Salmon,  Oncorhynchus  spp.;  an- 
chovy, Engraulis  mordax;  rockfish,  Sebastodes 
spp.;     eulachon,     Thaleichthys     pacificus;    and 
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-Pregnancy  rates  by  year,    area,    and  month  of 
for  tests  of  pregnancy  rates  between  area 


collection,    and  chi-square  values 
s  in  1958,    1960-62.   and  1964 


[San^ple  sizes  are  shown  in  parentheses] 


Age  Calif. 


S.  E.  Gulf  of  Western 

Wash  Alaska  Alaska  Alaska 


Unimak  Bering 

Pass  Sea 


Chi- 
square 


Feb. - 

Apr. 

5 

60.  5 

(38) 

6 

9^.5 

(40) 

7 

95.3 

(45) 

8-13 

93.8 

(i26) 

14 

92.  1 

(76) 

Feb.  - 
Apr. 

May- 
June 

- 

iS.  6 
(21) 

83.  3 
(36) 

- 

94.  1 
(34) 

91.  9 
(74) 

88.  2 
(228) 

84.  3 
(115) 

84.  5 
(71) 

Feb.  - 
Apr. 

Apr. 
June 

1958 
June 


87.8 
(49) 


1960 
June 


\ 


June- 
Aug. 


92.  1  90.8 

(51)  (412) 


96.7 
(91) 


92.  9 
(183) 


78.4  82.2 

(74)  (169) 


82.  1 
(28) 


69.  1 
(55) 


Jan.  - 

Mar.  - 

Mar. 

Apr. 

24.  4 

14.8 

(41) 

(27) 

82.  9 

66.  7 

(41) 

(15) 

77.  4 

70.  0 

(62) 

(29) 

77.  5 
(178) 


Apr.  . 
May 


18.  5 
(27) 


65.2 
(23) 


84.9 
(73) 


65.2 
(69) 


1962 
June- 

June- 

July- 

Sept. 

Sept. 

Sept. 

16.  7 

16.2 

37,  5 

(30) 

(37) 

(56) 

56.  3 

45.  0 

58.  3 

(16) 

(20) 

(36) 

79.4 

85.0 

89.7 

(34) 

(20) 

(39) 

83.9 

88.  9 

91.8 

(118) 

(153) 

(244) 

77.  1 

73.  5 

83.  5 

(35) 

(102) 

(133) 

1964 

July- 
Sept. 

- 

- 

43.9 
(57) 

- 

- 

79.2 
(53) 

- 

- 

85.6 
(174) 

- 

- 

65.2 
(89) 

49 


Table  46.  --Pregnancy  rates,    by  area  and  month  of  collection,    and  chi-square  value  1 

of  pregnancy  rates,    between  years,    1958-66 


[Sainple  sizes  are  shown  in  parentheses] 

Year 

Chi- 
square 

Age 

1958    1 

1959 

1      1960     1 

1961      1       1962      1        1963       |       1964     |     1965     1 

1966 

P 

Feb.  ■ 
Apr. 

60.  5 
(38) 

92.5 
(40) 

95.3 
(43) 

93.  8 
(226) 

92.  1 
(76) 


Jan. 
Apr. 


60.  0 
(95) 


82.2 
(107) 


80.  5 
(128) 


89.  7 
(485) 


85.  1 
(288) 


Jan.  - 
Mar. 

24.  4 
(41) 

82.  9 
(41) 

77.  4 
(62) 

88.  8 
(410) 

77.  5 
(178) 


Apr.  - 
May 

Apr.  - 
May 

Jan.  - 
Mar. 

18.5 
(27) 

13.  3 
(15) 

27.3 
(66) 

65.2 
(2  3) 

52.6 
(19) 

71.  4 
(35) 

- 

- 

78.  3 
(46) 

84.  9 
(73) 

81.6 
(76) 

88.2 
(127) 

65.2 
(69) 

68.  0 
(50) 

75.  0 
(44) 

Feb. 
Apr. 


Southeast  Alaska 


91.9 
(74) 


92.  1 
(51) 


<0.  001  >0.  98 


84.  3 
(115) 


78.  4 
(74) 


May- 
June 


Apr. 
May 


GuLf  of  Alaska 


94.  1 
(34) 


83.  9 
(31) 


88.2 
(228) 


90.  8 
(412) 


84.  5 
(71) 


82.  2 
(169) 


Western  Alaska 


87.  8 
(49) 


>14 


96.7 
(91) 


82.  1 
(28) 


June- 
Aug. 

57.  9 
(38) 

86.2 
(29) 

88,  5 
(26) 

92.  9 
(183) 

69.  1 
(55) 


May- 

Sept. 

83.9 

_ 

. 

(118) 

77.  1 

. 

_ 

(35) 

Bering  Sea 

June- 

July- 

July- 

Oct. 

Sept. 

Sept. 

37.  5 

44.4 

43.9 

(56) 

(162) 

(57) 

58.  3 

74.  2 

79.2 

(36) 

(89) 

(53) 

89.7 

89.5 

75.8 

(39) 

(76) 

(33) 

91.  8 

92.  4 

83.6 

(244) 

(476) 

(174) 

83.5 

77.  1 

65.  2 

(133) 

(240) 

(89) 
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Table  47.  --Nunnber  of  female  sea 
eastern  Pacific  and 


Is  collected  pelagically  by  the  United  States  in  the 
(in  parentheses)  percentage  pregnant,    1958-68 


Year 

1958-68 

Age 

1958 

1   1959 

1   1960 

1961 

i  196a 

1,   1963   1   1964 

1965 

1   1966 

1967 

1   1968 

combined 

Years 

Number 

3 

39 

43 

18 

84 

93 

53 

74 

51 

30 

10 

35 

530 

(2.6) 

(0.0) 

(0.0) 

(0.0) 

(1.  1) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.4) 

4 

42 

93 

36 

96 

140 

113 

62 

73 

68 

9 

95 

827 

(2.4) 

(6.4) 

(2.8) 

(1.0) 

(2.9) 

(7.  1) 

(1.6) 

(0.0) 

(1.5) 

(0.0) 

(5.3) 

(3.4) 

5 

70 

114 

55 

68 

123 

162 

84 

23 

66 

9 

37 

811 

(45.7) 

(56. 1) 

(49.  1) 

(20.6) 

(26.0) 

(43.8) 

(35.7) 

(26.  1) 

(27.  3) 

(44.4) 

(37.8) 

(38.5) 

6 

99 

118 

45 

62 

72 

90 

81 

37 

35 

20 

47 

706 

(80.  8) 

(77.  1) 

(80.  0) 

(75.8) 

(54.2) 

(74.4) 

(75.  3) 

(56.8) 

(71.4) 

(60.0) 

(76.  6) 

(72.9) 

7 

103 

143 

66 

95 

93 

77 

44 

24 

46 

7 

69 

767 

(89.  3) 

(76.2) 

(78.8) 

(75.8) 

(84.9) 

(88.  3) 

(77.  3) 

(79.2) 

(78.  3) 

(7  1.4) 

(72.5) 

(80.3) 

8 

102 

164 

105 

107 

98 

87 

46 

33 

43 

7 

38 

"   830 

(89.2) 

(86.6) 

(85.7) 

(79.4) 

(89.8) 

(97.7) 

(84.8) 

(84.8) 

(79.  1) 

(85.7) 

(78.9) 

(86.5) 

9 

81 

108 

144 

114 

73 

60 

30 

17 

20 

12 

40 

699 

(96.  3) 

(88.  9) 

(92.4) 

(93.9) 

(83.6) 

(85.0) 

(83.  3) 

(70.6) 

(100.  0) 

(100.0) 

(82.5) 

(89.8) 

10 

97 

96 

129 

112 

100 

72 

49 

10 

13 

11 

40 

729 

(87.6) 

(85.4) 

(91.  5) 

(93.8) 

(89.0) 

(93.  1) 

(87.8) 

(90.0) 

(84.6) 

(90.  9) 

(77.5) 

(89.2) 

11 

113 

98 

136 

82 

91 

88 

42 

18 

23 

4 

39 

734 

(92.0) 

(89.8) 

(91.2) 

(89.0) 

(89.  0) 

(94.3) 

(85.7) 

(83.  3) 

(78.  3) 

(100.  0) 

(76.9) 

(89.  4) 

12 

134 

76 

106 

71 

97 

92 

51 

15 

16 

3 

40 

701 

(82.0) 

(88.2) 

(90.6) 

(93.0) 

(89.7) 

(92.4) 

(84.  3) 

(73.3) 

(100.  0) 

(66.7) 

(90.0) 

(88.3) 

13 

110 

56 

120 

76 

58 

76 

33 

8 

12 

3 

24 

576 

(82.7) 

(89.3) 

(87.  5) 

(82.9) 

(94.8) 

(90.8) 

(84.8) 

(100.  0) 

(100. 0) 

(100.  0) 

(83.3) 

(87.5) 

14 

92 

70 

107 

67 

65 

57 

38 

10 

14 

1 

26 

547 

(81.5) 

(84.  3) 

(80.4) 

(92.  5) 

(87.7) 

(80.7) 

(76.3) 

(80.0) 

(85.7) 

(100.  0) 

(80.8) 

(83.4) 

15 

71 

87 

67 

68 

53 

75 

41 

14 

15 

3 

30 

524 

(78.9) 

(88.  5) 

(83.6) 

(79.4) 

(81.  1) 

(85.  3) 

(65.9) 

(78.6) 

(93.  3) 

(66.7) 

(86.7) 

(82. 1) 

16 

56 

69 

53 

55 

50 

45 

22 

12 

5 

6 

26 

399 

(78.6) 

(75.4) 

(71.7) 

(85.5) 

(82.0) 

(82.2) 

(72.7) 

(83.  3) 

(80.  0) 

(100.  0) 

(96.2) 

(80.2) 

17 

36 

36 

46 

24 

44 

28 

21 

10 

5 

2 

21 

273 

(56.6) 

(80.6) 

(67.4) 

(62.  5) 

(72.7) 

(7  1.4) 

(61.9) 

(80.  0) 

(40.  0) 

(0.0) 

(81.0) 

(68.5) 

18 

22 

27 

23 

25 

25 

12 

20 

8 

_ 

. 

11 

173 

(59.  1) 

(85.2) 

(82.6) 

(64.0) 

(72.0) 

(58.  3) 

(60.  0) 

(37.5) 

- 

- 

(72.7) 

(68.8) 

19 

14 

16 

19 

10 

15 

5 

7 

2 

3 

. 

10 

101 

(28.6) 

(81.3) 

(57.9) 

(50.0) 

(60.0) 

(60.0) 

(57.  1) 

(0.0) 

(33.3) 

- 

(60.0) 

(55.4 

20 

3 

5 

6 

7 

11 

11 

10 

2 

1 

1 

7 

64 

(33.  3) 

(40.  0) 

(16.7) 

(100.0) 

(72.7) 

(45.5) 

(20.0) 

(0.0) 

(0.0) 

(0.0) 

(71.4) 

(48.4) 

21 

1 

7 

6 

2 

3 

4 

. 

1 

1 

_ 

3 

28 

(100.  0) 

(85.7) 

(50.0) 

(50.0) 

(100.  0) 

(50.0) 

- 

(0.0) 

(0.0) 

- 

(33.3) 

(60.  7) 

22 

1 

5 

_ 

_ 

3 

_ 

. 

_ 

_ 

1 

3 

13 

(0.0) 

(40.0) 

- 

- 

(66.7) 

- 

- 

- 

- 

(0.0) 

(0.0) 

(30.8) 

23 

. 

1 

1 

1 

_ 

2 

1 

1 

_ 

_ 

1 

8 

- 

(0.0) 

(0.0) 

(0.0) 

- 

(0.0) 

(100.0) 

(0.0) 

- 

- 

(0.0) 

(12.5) 

24 

_ 

1 

1 

I 

1 

. 

_ 

_ 

_ 

. 

. 

4 

- 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

- 

- 

- 

- 

- 

- 

(0.0) 

26 

. 

1 

_ 

. 

. 

_ 

_ 

. 

_ 

_ 

1 

(0.0) 

- 

- 

- 

- 

- 

- 

. 

. 

. 

(0.0) 

Total 

1,  286 

1,434 

1,289 

1,  227 

1,  308 

1.209 

7  56 

369 

416 

109 

642 

10,045 

(76.  1) 

(73.8) 

(79.7) 

(68.  5) 

(63.4) 

(69.3) 

(58.7) 

(45.8) 

(52.3) 

(61.5) 

(61.4) 

(68.4) 

6-26 

1,  135 

1,  184 

1,  180 

979 

952 

881 

536 

222 

2  52 

81 

475 

7,877 

years 

(83.3) 

(83.4) 

(84.4) 

(84.3) 

(83.2) 

(86.0) 

(77.0) 

(73.4) 

(81.3) 

(77.8) 

(78.9) 

(82.9) 
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Table  48.  --Stomach  contents  of  fur  seals  collected  pelagically  by  the  United  States  off  Washington,    1967-68 
[T   =  trace  (<5  cc.  ).      Trace  counts  are  included  in  frequency  counts.  ] 


Autumn 

Winter 

November 

December -February 

November -February 

Food 

Volume         1         Frequency 

Volume         1          Frequency 

Volume             1          Frequency 

Fish 
Lampetra  tridentata 
Alosa  sapidissima  T 

Clupea  harengus  pallasi 
Engraulis  mordax 
Salmonidae  T 

Osmeridae 
Mallotus  villosus 
Thaleichthys  pacificus 
Myctophidae 
Gadidae 

Merluccius  productus 
Sebastodes  spp. 
Anoplopoma  fimbria 
Pleuronectidae 
Unidentified  T 

Squid 

Loligo  opalescens  T 

Onychoteuthis  sp.  T 

Gonatidae  T 

Gonatus  fabricii 
Gonatus  magister 
Chiroteuthis  veranyi 

Unidentified 

Bird  (feather)  T 

Pebbles 

Inorganic  material 

Organic  material 

Crustacea 

Gastropoda  T 

Parasitic  copepod  - 

Total 

Stomachs  with  food  ^51 

Stonnachs  empty  1^3 


Percent 

Number 

Cc. 

Percent 

Number 

Cc. 

Percent 

Number 

325 

0.4 

2 

325 

0.4 

2 

0.0 

1 

1,270 

1.6 

8 

1,270 

1.6 

9 

_ 

_ 

2,005 

2.  5 

16 

2,005 

2.5 

16 

- 

- 

12,663 

15.9 

35 

12,663 

15.9 

35 

0.0 

1 

25,  324 

31.7 

59 

25.  324 

31.7 

60 

_ 

_ 

165 

0.2 

7 

165 

0.2 

7 

_ 

_ 

7,749 

9.  7 

33 

7,749 

9.7 

33 

_ 

_ 

9,275 

11.  7 

24 

9,275 

11.7 

24 

_ 

_ 

550 

0.7 

4 

550 

0.7 

4 

_ 

_ 

35 

0.  0 

1 

35 

0.0 

1 

_ 

_ 

2,636 

3.  3 

9 

2,636 

3.  3 

9 

_ 

_ 

11,  398 

14.  3 

10 

11,  398 

14.  3 

10 

_ 

_ 

4,071 

5.  1 

22 

4,071 

5.  1 

22 

_ 

_ 

1,266 

1.6 

5 

1,266 

1.6 

5 

0.0 

1 

28 

0.0 

82 

28 

0.0 

83 

0.  0 
0.  0 
0.  0 


0.0 


0.0 


48 

0.  0 

T 

0.  0 

T 

0.  0 

109 

0.  1 

824 

1.0 

T 

0.  0 

T 

0.0 

T 

0.0 

T 

0.  0 

T 

0.0 

T 

0.0 

139 

0.2 

T 

0.0 

T 

0.0 

79,  880 


16 

6 

39 

15 

2 

1 

4 
1 
4 
1 
2 
6 
1 
7 


48 

T 

T 
109 
824 

T 

T 
T 
T 
T 
T 
139 
T 
T 


79,  880 


0. 

0 

0 

0 

0 

0 

0. 

1 

1 

0 

0 

0 

0. 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

17 

7 

40 

15 

2 

1 

4 
Z 
4 
1 
2 
6 
2 
7 
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CLUPEA     HARENGUS    PAL LAS  I 
ENGRAULIS    MORDAX 

SALMONIOAE 
MALLOTUS    VILLOSUS 
THALEICHTHYS     PACIFICUS 
MERLUCCIUS    PRODUCTUS 
SEBASTODES    SPR 

ANOPLOPOMA    FIMBRIA 


K:;:::::::::]  OCCURRENCE 
VOLUME 


20 
PERCENT 


Figure  21.  —  Percentage  volume  and  percentage  occurrence  of  principal  food  species  in  fur  seal  stomactis  collected 

off  Washington,  1967-68 


capelin,  Mallotus  villosus,  constituted  83.3 
percent  of  the  total  food  volume  (fig.  21 ).  Salmon 
(60  occurrences)  was  the  leading  food,  contrib- 
uting 31.7  percent  of  the  total  food  volume.  Fur 
seals  ate  all  five  species  of  Pacific  salmon 
(pink,  Oncorhynchus  gorbuscha;  chum,  Q.  keta; 
coho,  O.  kisutch;  sockeye,  O.  nerka;  and 
Chinook,  O.  tshawytscha).  The  salmon  were 
imnaature  with  no  ocean  growth  on  the 
scales .' Figures  22  to  25  show  species  with 
frequency  of  occurrence  greater  than   10. 

Off  Alaska  in  May-August  1968,  323  (71  per- 
cent)  of  456  stomachs  contained  food  (tables 
49-53).  Walleye  pollock,  Theragra  chalco- 
grammus;  squids;  and  Atka  mackerel,  Pleuro- 
grammus  monopterygius,  constituted  84.9  per- 
cent of  the  total  food  volume  (fig.  26).  Walleye 
pollock  was  the  leading  species  eaten  by  seals 
in  three  of  four  areas  surveyed  in  Alaska  and 
contributed  37.8  percent  of  the  total  volume. 
Three  species  of  Pacific  salmon  (pink,  chum, 
and  sockeye)  in  stomachs  of  fur  seals  taken  in 
Alaska  waters  were  mature  and  contributed  5.1 
percent  of  the  total  food  volume  (19  occur- 
rences). Two  seals  were  taken  alongside  a 
Bureau  of  Commercial  Fisheries  salmon  gill 
net  research  vessel  as  the  net  was  being  hauled. 
The  stomach  of  one  contained  a  mature  5-year- 
old   chum    salmon,  Atka  mackeral,  and  squids. 


Kenneth  H.  Mosher  and  Gunnar  Safsten,  Bureau  of 
Commercial  Fisheries  Biological  Laboratory,  Seattle, 
Wash.,  determined  ages  from  the  salmon  scales. 


The  other  stomach  contained  walleye  pollock, 
Atka  mackeral,  and  squids.  Figures  27  to  32 
show  species  with  frequency  of  occurrence 
greater  than  10. 

The  feeding  habits  of  yearling  seals  (1967 
year  class)  during  their  first  winter  at  sea  were 
studied  by  examining  stomach  contents  and 
fecal  material  from  a  sample  of  60  collected  in 
January  and  February  1968  off  Washington.  Re- 
mains of  fish  vertebrae  and  otoliths  were  in 
97  percent  of  the  fecal  samples,  whereas,  20 
of  the  corresponding  60  stomachs  were  empty. 
Remains  of  an  eye  lens,  a  bird  feather,  crus- 
taceans, insects,  pebbles,  a  lamprey,  and  squid 
beaks  were  also  found  in  the  fecal  samples. 

RELATION  OF  FEEDING  HABITS  TO 
COMMERCIAL  FISHERIES 

The  feeding  habits  of  fur  seals  seem  to  be 
governed  by  abundance  and  availability  of  food. 
Salmon  (Oncorhynchus  spp.)  were  the  most 
valuable  commercial  fish  eaten  by  fur  seals 
collected  off  Washington  (60  occurrences)  and 
Alaska  (19  occurrences)  in  1967-68.  Salmon 
formed  a  larger  proportion  of  the  diet  of  seals 
off  Washington  in  1968  than  in  any  previous 
collection.  Other  commercially  important  fish 
available  off  Washington  are  rockfish  and 
eulachon.  In  Alaska,  walleye  pollock  are  caught 
by  foreign  fleets  for  minced  meat  and  fish  meal 
products.  Squids,  an  important  food  of  fur  seals, 
are  not  fished  commercially  by  the  United 
States    off    Washington    or    in  Alaska    waters. 
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Figure  22. — Locations  where  fur  seal  stomachs  collected  off  Washington  in  November- December 
1967  and  January-February  1968  contained  Engraulis  mordax  (35  occurrences);  Mallotus 
vlUosus  (33  occurrences);  and  Sebastodes  spp.  (10  occurrences). 
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Figure  23.— Locations  where  fur  seal  stomachs  collected  off  Washington  in  November-December 
1967  and  January-February  1968  contained  Anoplopoma  fimbria  (22  occurrences)  and  Gonatus 
fabricli  (15  occurrences). 
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Figure  24. — Locations  whiere  fur  seal  stomachs  collected  off  Washington  in  November-December  1967  and 
January-February  1968  contained  Thaleichthys  pacificus  (24  occurrences)  and  Loligoopalescens  (17  oc- 
currences). 
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Figure  25.— Locations  where  fur  seal  stomachs  collected  off  Washington  In  November-December  1967  and 
January-February  1968  contained  Clupea  harengus  pallasl  (16  occurrences),  and  Salmonidae  (60  occur- 
rences). 
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Table  49    --Stomach  contents  of  fur  seals  collected  pelagically 
by  the  United  States  off  Southeastern  Alaska,     1968 


[T  =  trace  (<5  cc.  ); 

counts 

are  included  in 

frequency  counts] 

Spring 

Food 

May 

Volume 

Frequency 

Cc.  Percent  Number 


Fish 
Theragra  chalcogrammus 


20 


100,  0 


Squid 
Gonatidae 

Total 


T 
20 


0.  0 


Stomachs  with  food 
Stomachs  empty 


Table  50.  --Stomach  contents  of  fur  seals  collected  pelagically  by  the  United  States  in  the  Gulf  of  Alaska,     1968 
[ T  =  trace  (<5  cc.  );  counts  are  included  in  frequency  counts  ^ 


Food 


Spring 


May 


Volume 


Frequency 


Summer 


June- August 


Frequency 


May-August 

Volume         I  Frequency 


Fish 
Osmeridae 
Mallotus  villosus 
Myctophidae 
Cololabis  saira 


Gadidae 
Theragra 

chalcogramnnus 
Trichodon  trichodon 
Ammodytes  hexapterus 
Unidentified 


Squid 
Gonatidae 
Gonatus  fabricii 
Gonatus  magister 
Gonatopsis  borealis 
Unidentified 

Pebbles 

Parasitic  copepods 

Total 


Cc .         Percent         Number 


Cc. 


Percent       Number 


T 

0.  0 

2 

7,  415 

14.7 

14 

T 

0.  0 

1 

127 

0.  3 

1 

T 

0.  0 

1 

14,725 

29.2 

13 

70 

0.  1 

1 

825 

1.6 

2 

668 

1.  3 

15 

T 

0.  0 

46 

233 

0.  5 

9 

8,804 

17.4 

21 

17,613 

34.9 

27 

T 

0.  0 

2 

T 

0.  0 

2 

T 

0.  0 

4 

50,  480 


10 
T 


235 

T 


245 


0.  0 
0.  0 


100.  0 
0.  0 


0.  0 


Cc. 


Percent  Number 


T 

0 

0 

2 

7,  415 

14 

6 

14 

T 

0 

0 

1 

127 

0 

2 

1 

T 

0 

0 

1 

14,  725 

29 

0 

13 

70 

0 

1 

1 

825 

1 

6 

2 

668 

1 

3 

16 

10 

0 

0 

48 

233 

0 

5 

10 

8,  804 

17 

4 

21 

17.848 

35 

2 

28 

T 

0 

0 

3 

T 

0 

0 

3 

T 

0 

0 

4 

50,725 


Stomachs  with  food 
Stomachs  empty 


81 
23 
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Table  51. — Stomach  contents  of  fur  seals  collected  pelagically  by  the 
United  States  off  western  Alaska,   1968 

[T  =  trace  (<5  cc);  counts  are  included  in  frequency  counts] 


Summer 

June 

-August 

Food 

Vo 

lume 

Frequency 

Cc. 

Perc 

ent          Number 

Fish 

Salmonidae 
Osmeridae 
Mallotus  villosus 
Gadidae                                   . 
Gadus  macrocephalus  — 
Theragra  chalcogrammus 

6, 
3, 

6. 

602 
T 

275 
T 
T 

469 

13. 

0. 

6. 

0. 

0. 
13. 

8 
0 
9 
0 
0 
5 

11 
2 

12 
1 
1 

15 

Pleurogrammus 
monopterygius 
Ammodytes  hexapterus 
Unidentified 

26, 

844 

325 

85 

56. 
0. 
0. 

1 
7 
2 

34 

3 

14 

Squid 
Gonatidae 
Gonatus  fabricii 
Gonatus  magister 
Gonatopsis  borealis 
Unidentified 

3. 

256 

58 

736 

047 

T 

0. 
0. 
1. 
6. 
0. 

5 
1 
5 
4 
0 

67 
9 
2 

10 

4 

Bird  (feather) 

125 

0. 

3 

2 

Pebbles 

T 

0. 

0 

3 

Organic  material 

T 

0. 

0 

1 

Isopoda 

T 

0. 

0 

6 

Crustacea 

T 

0. 

0 

1 

Gastropoda 

T 

0. 

0 

5 

Parasitic  copepod 
Total 

47, 

T 
822 

0. 

0 

2 

Stomachs  with  food 
Stomachs  empty 

107 
40 

^ 


l/  otoliths  Identified  by  John  E.  Fitch,  California  Department  of 
Fish  and  Game. 
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Table   52. — Stomach  contents  of  fur  seals   collected   pelagically  by  the 
United  States  in  the  Bering  Sea,   1968 

[T  =  trace  (<5  cc.  );  counts  are  included  in  frequency  counts] 


Food 


Summer 


Volume 


July-August 

I     Frequency 


1/ 


Fish 

Salmonidae 
Mallotus  villosus 
Bathylagidae 
Gadidae 

Gadus  macrocephalus — 
Theragra  chalcogrammus 
Pleurogrammus  monopterygius 
Ammodytes  hexapterus 
Unidentified 

Squid 
Gonatidae 
Gonatus  fabricii 
Gonatus  magister 
Gonatopsis  borealis 
Unidentified 


Cc. 

Percent 

Number 

2,  130 

3.  0 

8 

1,  854 

2.6 

5 

1,  898 

2.  7 

13 

25 

0.  0 

4 

T 

0.  0 

4 

43,  107 

60.  4 

34 

935 

1.  3 

4 

250 

0.  3 

1 

15 

0.0 

10 

225 

0.  3 

90 

166 

0.  2 

37 

12,  516 

17.  5 

14 

7,  474 

10.  5 

32 

835 

1.  2 

5 

Bird 


0.0 


Pebbles 
Total 


71,  430 


0.  0 


Stomachs  with  food 
Stomachs  empty 


133 
68 


l/  Otoliths  identified  by  John  E.  Fitch,  California  Department  of 
Fish  and  Game. 
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Table  53. —Total  stomach  contents  of  fur  seals  collected  pelagically  by 
the  United  States  off  Alaska,  1968. 


[T  =  trace  {<5  cc.  ); 

counts  are  included  in  frequency  counts] 

Spring  and  Sumnner 

May-August 

Food 

Volume                1    Frequency 

Fish 

Salmonidae 
Osmeridae 
Mallotus  villosus 
Bathylagidae 
Myctophidae 
Cololabis  saira 
Gadidae 


1/ 


Gadus  macrocephalus  — 
Theragra  chalcogrammus 
Pleurogrammus  monopterygius 
Trichodon  trichodon 
Ammodytes  hexapterus 
Unidentified 


Squid 
Gonatidae 
Gonatus  fabricii 


Gonatus  magister 
Gonatopsis  borealis 
Unidentified 

Bird 

Pebbles 

Organic  material 

Isopoda 

Crustacea 

Gastropoda 

Parasitic  copepod 
Total 

Stomachs  with  food 
Stomachs  empty 


Cc. 

Percent 

8, 

732 

5.  1 

T 

0.  0 

12. 

544 

7.  4 

1. 

898 

1.  1 

T 

0.  0 

127 

0.  1 

25 

0.  0 

T 

0.  0 

64, 

321 

37.  8 

2V, 

779 

16.3 

70 

0.  0 

1 

400 

0.  8 

768 

0.  5 

491 

0.  3 

457 

0.  3 

22 

056 

13.  0 

28 

369 

16.  7 

835 

0.  5 

125 

0.  1 

T 

0.  0 

T 

0.0 

T 

0.0 

T 

0.  0 

T 

0.  0 

T 

0.  0 

69 

997 

323 

133 

Number 


19 

4 

31 

13 

1 

1 

6 

5 

63 

38 

1 

6 

40 


206 
55 
37 
70 
12 

3 
11 
1 
6 
1 
5 
6 


y  otoliths   identified  by  John  E.   Fitch,   California  Department  of 
Fish  and  Game. 
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Figure  26.  —  Percentage  volume  and  percentage  occurrence  of  principal  food  species  In  fur  seal  stomachs  col- 
lected off  Alaska  In  1968. 
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Considering  the  volunne  and  frequency  of 
occurrence  of  commercially  important  fishes 
found  in  fur  seal  stomachs  and  our  limited 
knowledge    of    the   ocean   environment   and   its 


ecology,  we  believe  the  effects  of  predation  on 
food  species  with  economic  value  are  impos- 
sible   to  assess  with  any  degree  of  confidence. 


SUMMARY 


Pelagic  research  in  1968  was  conducted  for 
continuing  studies  of  the  distribution,  feeding 
habits,  migration,  and  pregnancy  rates  of  fur 
seals. 

The  m/V  Tonquin  was  chartered  for  research 
off  Washington  in  November-December  1967 
and  January- February  1968.  The  M/V  New 
St.  Joseph  was  chartered  for  research  in  Alaska 
waters  from  May  through  August  1968. 

Of  1,078  seals  sighted  off  Washington,  374 
were  collected,  39  were  wounded  and  lost,  and 
26  were  killed  and  lost.  Of  1,509  seals  sighted 
in  Alaska  waters,  456  were  collected,  27  were 
wounded  and  lost,  and  78  were  killed  and  lost. 
About  50  percent  of  the  females  taken  were 
1  to  7  years  of  age. 

Seventy-four  yearlings  (1967  year  class) 
were  taken  in  January  and  February  for  con- 
tinuing studies  of  these  aninials  during  their 
first  year  of  life,  a  period  when  fur  seals  suffer 
the  greatest  mortality. 

Thirty-eight  tagged  or  marked  seals  were 
collected. 


Five  primiparous  4-year-old  females  were 
the  youngest  and  one  21 -year-old  multiparous 
female  was  the  oldest  among  pregnant  seals 
taken. 

Off  Washington,  salmon,  anchovy,  rockfish, 
eulachon,  and  capelin  constituted  83.3  percent 
of  the  total  food  volume.  Salmon  (60  occur- 
rences) was  the  leading  species  and  contri- 
buted   31.7    percent  of   the    total    food   volume. 

Walleye  pollock,  squids,  and  Atka  mackerel 
constituted  84.9  percent  of  the  total  food 
volume  of  seals  from  Alaska  waters.  Walleye 
pollock  was  the  leading  species  in  three  of 
four  areas  surveyed  and  contributed  37.8 
percent  of  the  total  food  volume. 

Sixty  fecal  samples  were  connpared  with 
corresponding  stomach  contents  for  a  study 
of  the  feeding  habits  of  yearling  seals.  Ninety- 
seven  percent  of  the  samples  contained  the 
remains  of  fish,  and  33  percent  of  the  cor- 
responding stomachs  were  empty. 
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APPENDIX  A 

Table  A-1.  --Age  classification  of  male  seals  killed  on  St.    Paul  Island,    26  June  to. 2  August   1968 


Seal 

s  in  eac 

h  age 

Estimated  seals 

killed 

RookeryL' 

Males 
killed 

Tooth 
sannple 

group  of  sample 

from 

each  age  g 

roup 

Date 

2 

1         3 

4 

5 

6 

2 

1              3 

1           4 

5        1 

6 

Number 

Number 

- 



Number 

June 

Z6 

TZR 

996 

186 

0.  5 

27.4 

64.6 

7.0 

0 

5 

5 

273 

643 

70 

5 

27 

NEP(east) 

575 

109 

0.9 

22.  0 

62.4 

12.9 

1 

8 

5 

126 

360 

74 

10 

27 

NEP(west) 

251 

39 

2.6 

15.4 

48.7 

33.  3 

- 

6 

39 

122 

84 

. 

27 

POL 

389 

79 

- 

19.0 

72.2 

7.6 

1 

2 

- 

74 

281 

29 

5 

28 

REEF 

1 

021 

177 

- 

19.2 

66.  1 

14.  1 

0 

6 

_ 

196 

675 

144 

6 

28 

L-K 

150 

29 

- 

17.2 

69.0 

13.8 

- 

_ 

26 

104 

20 

_ 

July 

1 

ZAP 

732 

140 

. 

29.  3 

62.  1 

7.  1 

1 

5 

- 

214 

455 

52 

11 

1 

POL 

160 

33 

_ 

36.4 

51.  5 

12.  1 

. 

_ 

58 

82 

20 

_ 

2 

NEP(east) 

408 

80 

1.  2 

33.  8 

55.0 

10.0 

- 

5 

138 

224 

41 

- 

2 

NEP(west) 

359 

61 

- 

31.2 

60.6 

8.  2 

- 

- 

112 

218 

29 

- 

2 

L-K 

42 

11 

- 

18.2 

72.7 

9.  1 

- 

- 

8 

30 

4 

- 

3 

REEF 

442 

123 

- 

35.8 

52.0 

11.4 

0 

8 

- 

158 

230 

50 

4 

3 

TZR 

670 

91 

1.  1 

33.0 

58.2 

6.6 

1 

1 

7 

222 

390 

44 

7 

5 

ZAP 

276 

55 

3.6 

34.6 

54.  5 

7.  3 

. 

10 

95 

151 

20 

- 

5 

POL 

114 

22 

- 

27.  3 

63.6 

9.  1 

- 

- 

31 

73 

10 

- 

6 

NEP(east) 

524 

109 

0.9 

50.  5 

44.  0 

3.  7 

0 

9 

5 

264 

231 

19 

5 

6 

NEP(we 

st) 

302 

58 

3.4 

41.  4 

48.  3 

6.9 

- 

10 

125 

146 

21 

_ 

8 

TZR 

1 

384 

257 

2.7 

54.  5 

38.9 

3.9 

- 

37 

755 

538 

54 

. 

9 

POL 

281 

52 

- 

21.2 

75.0 

1.9 

1 

9 

- 

60 

211 

5 

5 

9 

REEF 

422 

84 

- 

46.4 

48.  8 

4.8 

- 

- 

196 

206 

20 

- 

10 

ZAP 

988 

194 

1.  5 

46.9 

46.4 

5.  2 

- 

15 

463 

459 

51 

- 

10 

L-K 

139 

28 

- 

35.  7 

60.  7 

3.6 

- 

- 

49 

85 

5 

- 

11 

NEP(east) 

393 

92 

3.  3 

51.  1 

41.  3 

3.  2 

1 

1 

13 

201 

162 

13 

4 

11 

NEP(Afest) 

208 

41 

- 

51.  2 

43.9 

4.9 

- 

- 

107 

91 

10 

- 

12 

REEF 

358 

70 

1.  4 

50.  0 

41.  5 

7.  1 

- 

5 

179 

149 

25 

- 

12 

TZR 

139 

28 

- 

50.  0 

42.8 

7.  2 

- 

- 

70 

59 

10 

- 

13 

TZR 

894 

207 

1.0 

55.  5 

38.2 

5.  3 

- 

9 

496 

342 

47 

- 

15 

ZAP 

2 

227 

439 

2.5 

57.9 

35.8 

3.6 

0 

2 

56 

1,290 

797 

80 

4 

16 

NEP(west) 

130 

22 

- 

59.  1 

36.4 

0.  5 

- 

- 

77 

47 

6 

- 

16 

POL 

709 

171 

1.  8 

57.  3 

37.4 

3.  5 

- 

13 

406 

265 

25 

- 

17 

NEP(east) 

774 

141 

5.0 

60.  3 

31.9 

2.8 

- 

39 

467 

247 

21 

- 

17 

TZR 

365 

71 

1.4 

69.0 

26.  8 

1.4 

1 

4 

5 

2  52 

98 

5 

5 

IS 

REEF 

1 

249 

287 

3.8 

60.6 

33.  8 

1.8 

- 

47 

7  57 

422 

23 

- 

18 

L-K 

857 

184 

3.8 

68.  5 

27.  2 

0.  5 

- 

33 

587 

233 

4 

- 

19 

TZR 

318 

65 

1.  5 

70.8 

24.6 

3.  1 

- 

5 

225 

78 

10 

- 

19 

ZAP 

603 

104 

1.0 

49.  0 

44.  2 

5.8 

- 

6 

295 

267 

35 

- 

20 

TZR 

454 

85 

2.4 

51.8 

38.  8 

4.6 

2 

4 

11 

235 

176 

21 

11 

20 

POL 

131 

14 

- 

28.6 

64.  3 

7.  1 

- 

- 

38 

84 

9 

- 

22 

NEP(east) 

1 

399 

203 

5.4 

64.  5 

28.  1 

2.0 

- 

76 

902 

393 

28 

- 

22 

NEP{west) 

384 

70 

1.  4 

65.7 

30.  0 

2.  9 

- 

6 

2  52 

115 

11 

- 

23 

REEF 

1 

255 

252 

8.  3 

60.  3 

30.2 

1.2 

- 

104 

7  57 

379 

15 

- 

23 

L-K 

410 

79 

11.4 

59.  5 

27.8 

1.  3 

- 

47 

244 

114 

5 

- 

24 

ZAP 

756 

151 

5.  3 

57.6 

35.8 

1.  3 

- 

40 

435 

271 

10 

- 

25 

TZR 

1 

443 

288 

1.0 

62.  5 

31.  3 

4.  9 

0. 

3 

14 

902 

452 

71 

4 

26 

NEP(east) 

325 

65 

15.4 

67.7 

16.9 

- 

- 

50 

220 

55 

- 

- 

26 

NEP(west) 

518 

106 

8.  5 

63.2 

24.  5 

3.8 

- 

44 

327 

127 

20 

- 

27 

POL 

289 

54 

5.  6 

57.  4 

35.2 

1.8 

- 

16 

166 

102 

5 

- 

27 

L-K 

415 

77 

10.  4 

55.8 

31.2 

2.6 

- 

43 

2  32 

129 

1  1 

- 

29 

REEF 

1 

470 

268 

4.  5 

63.0 

29.  1 

3.0 

0. 

4 

66 

926 

428 

44 

6 

30 

TZR 

1 

665 

282 

8.9 

68.4 

19.  9 

2.8 

- 

148 

1,  139 

331 

47 

- 

31 

POL 

267 

48 

- 

75.0 

22.9 

2.  1 

- 

- 

200 

61 

6 

- 

31 

ZAP 

920 

176 

16.  5 

60.8 

21.6 

1.  1 

- 

152 

559 

199 

10 

- 

Aug. 

1 

NEP(east) 

793 

143 

7.  7 

62.9 

28.  0 

1.  4 

- 

61 

499 

222 

11 

- 

1 

NEP(we 

St) 

760 

143 

9.  1 

64.3 

25.2 

1.  4 

- 

69 

489 

191 

11 

- 

2 

REEF 

1 

789 

326 

21.8 

61.  1 

15.6 

1.  5 

- 

390 

1,093 

279 

27 

- 

Season 

total 

i/35 

292 

6,769 

,673 

18,  706 

13,279       1 

542 

92 

1/  NEP(ea9t)  =  east  or  Morjovi  side  of  Northeast  Point;  NEP(west)=west  or  Vostochni  side  of  Northeast  Point; 
TZR  =  Tolstoi,    Zapadni  Reef,   and  Little  Zapadni;  POL=Polovina  and  Little  Polovina;  ZAP=Zapadni;  REEF=Reef, 
Gorbatch,    and  Ardiguen;  L-K  =  Lukanin  and  Kitovi. 

2/  The  total  kill  of  males  was   36,  349;  age  was  not  determined  for   1,  057  young  males  killed  3-16  August. 
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Table  A-  Z.  --Cumulative  age  classification  of  male  seals  killed  on  St.    Paul  Island,    26  June  to  2  August  1968 


Estimated  seals  k 

Ued 

Sea 

Is  killed 

>om 

Rookery 

U 

from  each  age  group 

Total 
kill 

eac 

h  age  gro 

up 

Date 

2 

1           3 

1                4 

1          5 

1       6 

^      1 

3 

1          4         1 

5 

6 

JsJl„ 

-^K^,. 

-  Percent 

June 

26 

TZR 

5 

273 

643 

70 

5 

996 

0.  5 

27.4 

64.6 

7.  0 

0.  5 

27 

NEP(eaE 

t) 

10 

399 

1,  003 

144 

15 

1 

571 

0.6 

25.4 

63.8 

9.2 

1.0 

27 

NEP(west) 

16 

438 

1,  125 

228 

15 

1 

822 

0.9 

24.0 

61.8 

12.5 

0.8 

27 

POL 

16 

512 

1,406 

2  57 

20 

2 

211 

0.7 

23.2 

63.6 

11.6 

0.9 

28 

REEF 

16 

708 

2,  081 

401 

26 

3 

232 

0.  5 

21.9 

64.4 

12.4 

0.8 

28 

L-K 

16 

734 

2,  185 

421 

26 

3 

382 

0.  5 

21.7 

64.6 

12.4 

0.8 

July 

1 

ZAP 

16 

948 

2,640 

473 

37 

4 

114 

0.4 

23.0 

64.2 

11.5 

0.9 

1 

POL 

16 

1,  006 

2,722 

493 

37 

4 

274 

0.4 

23.  5 

63.7 

11.5 

0.9 

2 

NEP(east) 

21 

1,  144 

2,  946 

534 

37 

4 

682 

0.5 

24.4 

62.9 

11.4 

0.  8 

2 

NEP(west) 

21 

1,256 

3,  164 

563 

37 

5 

041 

0.4 

24.  9 

62.8 

11.2 

0.  7 

2 

L-K 

21 

1,264 

3.  194 

567 

37 

5 

083 

0.4 

24.9 

62.8 

11.2 

0.7 

3 

REEF 

21 

1,422 

3,424 

617 

41 

5 

52  5 

0.4 

25.7 

62.0 

11.2\ 
10.7    ' 

0.7 

3 

TZR 

28 

1,644 

3,  814 

661 

48 

6 

195 

0.4 

26.  5 

61.6 

0.8 

5 

ZAP 

38 

1,  739 

3,965 

681 

48 

6 

471 

0.6 

26.9 

61.  3 

10.  5 

0.  7 

5 

POL 

38 

1,770 

4.  038 

691 

48 

6 

585 

0.6 

26.9 

61.3 

10.  5 

0.7 

6 

NEP(east) 

43 

2,034 

4,269 

710 

53 

7 

109 

0.6 

28.6 

60.  1 

10.0 

0.7 

6 

NEP(west) 

53 

2,  159 

4,415 

731 

53 

7 

411 

0.7 

29.  1 

59.6 

9.9 

0.  7 

a 

TZR 

90 

2,914 

4,953 

785 

53 

8 

795 

1.0 

33.2 

56.  3 

8.9 

0.6 

9 

POL 

90 

2,  974 

5.  164 

790 

58 

9 

076 

1.0 

32.8 

56.9 

8.7 

0.6 

9 

REEF 

90 

3,  170 

5.  370 

810 

58 

9 

498 

1.0 

33.4 

56.  5 

8.  5 

0.6 

10 

ZAP 

105 

3.633 

5,  829 

861 

58 

10 

486 

1.0 

34.6 

55.6 

8.2 

0.6 

10 

L-K 

105 

3.682 

5.  914 

866 

58 

10 

62  5 

1.0 

34.6 

55.7 

8.2 

0.5 

11 

NEP(eas 

t) 

118 

3.883 

6.076 

879 

62 

11 

018 

1.  1 

35.2 

55.  1 

8.  0 

0.6 

11 

NEP(west) 

118 

3.990 

6,  167 

889 

62 

11 

226 

1.  1 

35.  5 

54.  9 

7.9 

0.  6 

12 

REEF 

123 

4.  169 

6,  316 

914 

62 

11 

584 

1.  1 

36.0 

54.  5 

7.9 

0.  5 

12 

TZR 

123 

4.239 

6,  375 

924 

62 

11 

723 

1.0 

36.2 

54.  4 

7.9 

0.  5 

13 

TZR 

132 

4.735 

6,  717 

971 

62 

12 

617 

1.0 

37.  5 

53.2 

7.  7 

0.  5 

15 

ZAP 

188 

6.025 

7,  514 

1,  051 

66 

14 

844 

1.  3 

40.6 

50.6 

7.  1 

0.  4 

16 

NEP(west 

188 

6,  102 

7,  561 

1,057 

66 

14 

974 

1.  3 

40.  7 

50.  5 

7.  1 

0.  4 

16 

POL 

201 

6,  508 

7,826 

1,  082 

66 

15 

683 

1.  3 

41.  5 

49.  9 

6.9 

0.4 

17 

NEP(east) 

240 

6.975 

8,073 

1,  103 

66 

16 

457 

1.  4 

42.  4 

49.  1 

6.7 

0.  4 

17 

TZR 

245 

7.227 

8,  171 

1,  108 

71 

16 

822 

1.4 

43.0 

48.6 

6.6 

0.  4 

18 

REEF 

292 

7,  984 

8,  593 

1,  131 

71 

18 

071 

1.6 

44.2 

47.  5 

6.  3 

0.  4 

18 

L-K 

325 

8.  571 

8,826 

1,  135 

71 

18 

928 

1.7 

45.  3 

46.6 

6.0 

0.4 

19 

TZR 

330 

8.796 

8,904 

1,  145 

71 

19 

246 

1.  7 

45.7 

46.  3 

5.9 

0.4 

19 

ZAP 

336 

9,091 

9,  171 

1,  180 

71 

19 

849 

1.  7 

45.8 

46.2 

5.9 

0.4 

20 

TZR 

347 

9.  326 

9.347 

1,201 

82 

20 

303 

1.7 

45.9 

46.  1 

5.9 

0.4 

20 

POL 

347 

9,  364 

9.431 

1,  210 

82 

20 

434 

1.7 

45.8 

46.2 

5.  9 

0.4 

22 

NEP(eas 

t) 

42  3 

10.266 

9,  824 

1,  238 

82 

21 

833 

1.9 

47.  0 

45.0 

5.  7 

0.4 

22 

NEP(west) 

42  9 

10.  518 

9,939 

1,249 

82 

22 

217 

1.9 

47.  4 

44.7 

5.6 

0.4 

23 

Reef 

533 

11.275 

10,  318 

1,264 

82 

23 

472 

2.  3 

48.  0 

43.9 

5.4 

0.4 

23 

L-K 

580 

11.  519 

10,432 

1,269 

82 

23 

882 

2.4 

48.2 

43.  7 

5.  3 

0.4 

24 

ZAP 

620 

11,954 

10.703 

1,279 

82 

24 

638 

2.  5 

48.  5 

43.  5 

5.2 

0.3 

25 

TZR 

634 

12,  856 

U,  155 

1,  350 

86 

26 

081 

2.4 

49.  3 

42.8 

5.2 

0.  3 

26 

NEP(east) 

684 

13,076 

11,210 

1,  350 

86 

26 

406 

2.6 

49.  5 

42.  5 

5.  1 

0.  3 

26 

NEP(west) 

728 

13,403 

11,  337 

1,  370 

86 

26 

924 

2.7 

49.8 

42.  1 

5.  1 

0.  3 

27 

POL 

744 

13,  569 

U,  439 

1,  375 

86 

27 

213 

2.7 

49.  9 

42.0 

5.  1 

0.3 

27 

L-K 

787 

13,801 

11,  568 

1,  386 

86 

27 

628 

2.8 

50.0 

41.9 

5.0 

0.  3 

29 

REEF 

853 

14,727 

11,  996 

1,  430 

92 

29 

098 

3.0 

50.6 

41.2 

4.9 

0.  3 

30 

TZR 

1,001 

15.866 

12,  327 

1,  477 

92 

30 

763 

3.2 

51.6 

40.  1 

4.8 

0.  3 

31 

POL 

1,  001 

16,066 

12,  388 

1,  483 

92 

31 

030 

3.2 

51.8 

39.9 

4.8 

0.  3 

31 

Aug. 

1 

ZAP 

1,  153 

16,  625 

12,  587 

1,493 

92 

31 

950 

3.6 

52.0 

39.4 

4.7 

0.  3 

NEP(eas 

t) 

1,214 

17,  124 

12, 809 

1.  504 

92 

32 

743 

3.7 

52.  3 

39.  1 

4.6 

0.  3 

1 

NEP(west) 

1,283 

17,613 

13,  000 

1,  515 

^^      2 

^.l 

503 

3.8 

52.6 

38.8 

4.  5 

0.  3 

2 

REEF 

1,673 

18,706 

13,  279 

1,  542 

92      - 

292 

4.7 

53.0 

37.6 

4.4 

0.  3 

i_/  NEP(east)  =  east  or  Morjovi  side  of  Northeast  Point;  NEP(west)=west  or  Vostochni  side  of  Northeast  Point; 
TZR-Tolstoi,    Zapadni  Reef,    and  Little  Zapadni;  POL^Polovina  and  Little  Polovina;   ZAP^Zapadni;  REEF=Reef, 
Gorbatch,    and  Ardiguen;   L-K  =  Lukanin  and  Kitovi. 

2/  The  total  kill  of  nnales  was  36,  349;  age  was  not  determined  for  1,  057  young  nnales  killed  3-16  August. 
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Table  A- 

3.  --  Age  c 

lassification  of 

male  seals  killed  on  St. 

Geor 

ge  Island 

26  June 

to  5  Aug 

ust    1968 

Sea 

Is  in 

eac 

h  age 

Estimat 

ed  seals 

killed 

1/ 
Rookery 

Males 
killed 

Tooth 
sample 

group  o 

'.  sample 

from  each  age  g 

roup 

Date 

2 

1        3 

1          4 

1        5      1 

6 

2         1 

3 

4 

1        5       1 

6 

Wiim  Kp  T 

T^i  im  hf  r 

PerC""*" 

-Number 

June 

J  *<  \X1  i  1  Uf  w  X 

*  ^  \^Li  11  Li/ ^^  X 



26 

ZAP 

394 

75 

- 

23.4 

68 

8 

7.8 

- 

- 

92 

271 

31 

- 

Z8 

NOR 

254 

51 

- 

13.7 

74 

5 

11.8 

- 

- 

35 

189 

30 

_ 

July 

1 

EAST 

287 

52 

26.9 

71 

2 

1.9 

77 

204 

6 

1 

NOR 

101 

20 

- 

30.  0 

60 

0 

10.0 

- 

- 

30 

61 

10 

_ 

3 

ZAP 

475 

92 

2.  2 

40.2 

55 

4 

2.2 

- 

10 

192 

263 

10 

_ 

5 

EAST 

83 

17 

- 

29.  4 

58 

8 

11.8 

- 

- 

24 

49 

10 

_ 

5 

NOR 

395 

79 

2.  5 

35.  5 

55 

7 

6.3 

- 

10 

140 

220 

25 

_ 

8 

ZAP 

282 

56 

3.6 

30.  3 

58 

9 

5.  4 

1.8 

10 

86 

166 

15 

5 

8 

NOR 

113 

23 

- 

60.  9 

39 

1 

- 

- 

- 

69 

44 

- 

- 

10 

EAST 

130 

26 

- 

34.6 

61 

5 

3.  9 

- 

- 

45 

80 

5 

- 

10 

NOR 

228 

46 

- 

32.6 

67 

4 

- 

- 

- 

74 

154 

- 

- 

12 

ZAP 

250 

50 

- 

36.  0 

62 

0 

2.0 

- 

- 

90 

155 

5 

- 

15 

EAST 

349 

69 

1.4 

50.  8 

40. 

6 

5.8 

1.4 

5 

177 

142 

20 

5 

17 

NOR 

419- 

83 

2.4 

57.8 

36 

2 

3.6 

- 

10 

242 

152 

15 

- 

17 

STAR 

152 

34 

- 

50.  0 

47 

0 

3.0 

- 

- 

76 

71 

5 

- 

19 

ZAP 

354 

70 

4.  3 

38.6 

51. 

4 

5.  7 

- 

15 

137 

182 

20 

- 

19 

NOR 

442 

90 

2.  2 

63.4 

31 

1 

3.  3 

- 

10 

280 

137 

15 

- 

Z2 

EAST 

287 

56 

3.6 

55.4 

33. 

9 

7.  1 

- 

10 

159 

97 

21 

- 

22 

NOR 

683 

134 

6.7 

55.2 

33. 

6 

4.  5 

- 

46 

377 

229 

31 

- 

24 

ZAP 

383 

79 

11.  4 

44.  3 

40. 

5 

2.  5 

1.  3 

44 

170 

155 

9 

5 

24 

NOR 

134 

28 

- 

64.  3 

35 

7 

■- 

- 

- 

86 

48 

- 

- 

26 

NOR 

178 

36 

5.6 

69.4 

16 

7 

8.  3 

- 

10 

123 

30 

15 

- 

26 

EAST 

99 

21 

4.8 

57.  1 

28 

5 

4.8 

4.8 

5 

56 

28 

5 

5 

29 

ZAP 

444 

91 

5.  5 

65.9 

24 

2 

4.  4 

- 

24 

293 

107 

20 

- 

29 

NOR 

437 

89 

9.  0 

62.  9 

24 

7 

3.  4 

- 

39 

275 

108 

15 

- 

29 

STAR 

269 

58 

13.  8 

53.  5 

20 

7 

10.  3 

1.7 

37 

144 

56 

28 

4 

31 

NOR 

201 

41 

- 

75.6 

19 

6 

2.4 

2.4 

- 

152 

39 

5 

5 

31 

EAST 

273 

60 

6.7 

73.  3 

18 

3 

1.  7 

.- 

18 

200 

50 

5 

- 

Aug. 
2 

NOR 

111 

23 

4.  3 

73.9 

17 

4 

4.  4 

5 

82 

19 

5 

2 

STAR 

96 

27 

7.4 

55.6 

29 

6 

7.  4 

- 

7 

54 

28 

7 

- 

2 

EAST 

391 

83 

13.  3 

60.2 

25 

3 

1.  2 

- 

52 

235 

99 

5 

- 

5 

STAR 

75 

20 

30.  0 

45.0 

10 

0 

10.0 

5.0 

22 

33 

8 

8 

4 

5 

NOR 

98 

20 

5.  0 

55.  0 

30 

0 

5.0 

5.0 

5 

54 

29 

5 

5 

5 

ZAP 

133 

27 

29.6 

63.0 

7 

4 

- 

- 

39 

84 

10 

- 

- 

Season 

total 

-9,  000 

1,  826 

433 

4,  443 

3,  680 

406 

38 

17   ZAP=Zapadni  and  South;  EAST^East  Reef  and  East  Cliffs;  NOR^North;  STAR^Staraya  Artil. 

2/  The  total  kill  of  males  was  9,  Z76;  age  was  not  determined  for  176  young  males  taken  7-12  August. 
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Table  A-16. — Primary  causes  of  death  among  379  seal  pups,  by  7-day  periods,  St.  Paul  Island,  5  July  to  15  August  1968. 


Cause  of  death 


5-11 
July 


12-18 
July 


19-25 
July 


26  July 
to  1  Aug. 


2-8 
Aug. 


9-15 
Aug. 


Total 


Malnutrition 16  34  33 

Hookworm  disease 2  11  19 

Trauma 8  10  0 

Microbial  infection 18  2 

Perinatal  complex 7  4  7 

Miscellaneous 3  2  0 

Undetermined 4  1  3 

Total 41  70  64 

Unsuitable  for  examination 10  4  4 

Total 51  74  68 

Advanced  post  mortem  degeneration. .  16  17  26 

^  Includes  34  pups,  unsuitable  for  examination,  that  died  before  5  July. 


19 

lA 

65 

181 

22 

6 

4 

64 

1 

0 

2 

21 

6 

0 

3 

20 

0 

0 

1 

19 

1 

1 

0 

7 

2 

1 

1 

12 

97 


98 

16 


27 


26 

2 


25 


26 

1 


324 


Y 


379 


112 


Table  A-17 

— Adult  male 

seals  counted, 

by  class  and  rookery, ■"■  St. 

3eorge  Island, 

21-22  June  1968. 

Date 

Class  of  adult  male^ 

Total 

Rookery 

1 

2 

3 

4 

5 

-Number- 


Zapadnl 

South 

East  Reef 

East  Cliffs... 
Staraya  Artil. 
North 


Jxine 
21 
21 
21 
21 
21 
22 


Total. 


13 
42 

18 

7 

69 

149 


151 
225 
77 
135 
183 
288 


1,059 


83 

16 

129 

34 

30 

17 

82 

65 

56 

13 

226 

48 

606 


193 


344 

186 

97 

122 

132 

881 


607 
430 
310 
397 
381 
763 

2,888 


'^   The  adult  males  on  St.  George  Island  were  not  counted  by  section  in  June  because  section  boundaries  were  not  es- 
tablished until  July. 

'   Class  1  Shoreline  -  Full-grown  males  about  age  10  and  older  without  females  but  apparently  with  established  terri- 
tories at  the  high  tide  mark. 

Class  2  Territorial  without  females  -  Full-grown  males  about  age  10  and  older  without  females  but  with  established 
territories  on  the  rookery. 

Class  3  Territorial  with  females  -  Full-grown  males  about  age  10  and  older  with  females  and  established  territories 
on  the  rookery. 

Class  4  Back  fringe  -  Full-grown  and  partly  grown  males  about  age  7  and  older  without  females  and  territories  that 
are  found  along  the  inland  fringe  of  the  rookery. 

Class  5  Hauling  ground  -  Full-grown  and  partly  grown  males  about  age  7  and  older  without  females  that  are  found 
on  traditional  hauling  grounds. 

Class  3  males  were  formerly  called  harem  bulls,  and  Classes  1,  2,  4,  and  5  were  collectively  called  idle  bulls. 
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Table  A- 18.  --Adult  inale  seals  counted,    by  class  —  and  rookery 
section,?-'    St.    George  Island,     13  July   1968 


Rookery  and 
class  of  male 


Sections 


3  4  5 


Total 


Zapadni 
1 
2 
3 
4 
5 


4 

4 

4 

--N 

umber 

14 

29 

35 

- 

73 

112 

42 

- 

_ 

3 

5 

- 

323 


12 

78 

227 

8 

323 


South 
1 
2 
3 
4 
5 


8 

11 

6 

2 

4 

4 

103 

107 

109 

72 


19 


25 

10 
319 

91 


North 
1 
2 
3 
4 
5 

East  Reef 
1 
2 
3 
4 
5 


3/ 


6 

7 

7 

10 

2 

3 

35 

7 

14 

3 

11 

10 

20 

65 

79 

114 

111 

114 

108 

no 

636 

_ 

1 

3 

4 

1 

19 

28 

75 

_ 

_ 

. 

1 

101 

177 

4 

12 

116 

2 
12 


4 

12 

116 

2 
12 


East  Cliffs 
1 
2 
3 
4 
5 


8 
23 

120 

2 

144 


8 

8 

117 

7 


16 
31 

237 
2 

151 


Staraya  Artil 
1 
2 
3 
4 
5 


9 

20 

112 

90 


33 

101 

19 

30 


9 
53 

213 
19 

120 


1/  For  description  of  classes,    see  table  A- 17  or  glossary. 

2  /  In   1968,    each  rookery  was  divided  into  sections  containing 
about  100  class  3  males  in  mid-July  and  the  sections  numbered 
consecutively  throughout  the  rookery. 

3/  No  numbered  sections. 
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Table  A- 19.  --Adult  male  seals  counted  by  class 


-     and  rookery  section,  —     St. 


Paul  Island,    21-26  June  1968 


Rookery 
and  class 
of  male 


Secti 


^       I     3      I     4     I       5     16       iT- 


10         11  12  13 


Total 


Luka 
1 
2 

Tin 

4 
29 

4 
33 

_ 

_ 

_ 

_ 

_ 

_ 

. 

. 

- 

- 

- 

- 

3 

17 

28 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

15 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3/ 
Kitovi~ 

1 

3{ 

1) 

12 

6 

4 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Z 

26(22) 

14 

35 

40 

42 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3 
4 
5 

26(15) 

12 

22 

29 

18 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

49 

- 

- 

- 

- 

- 

- 

- 

- 

^ 

Reef 

1 

2 

14 

7 

1 

3 

3 

- 

12 

7 

6 

2 

- 

- 

- 

2 

60 

76 

63 

38 

51 

35 

114 

63 

50 

44 

Zl 

- 

- 

- 

3 

29 

32 

23 

12 

16 

52 

7 

27 

19 

21 

17 

- 

- 

- 

4 

6 

5 

9 

10 

- 

- 

- 

8 

- 

- 

4 

- 

- 

- 

5 

- 

- 

- 

- 

350 

- 

- 

- 

- 

- 

50 

- 

- 

- 

Gorbatch 

1 

7 

10 

1 

- 

10 

4 

- 

- 

- 

- 

- 

- 

- 

- 

2 

66 

48 

46 

45 

61 

75 

- 

- 

- 

- 

- 

- 

- 

- 

3 

30 

26 

28 

6 

17 

21 

- 

- 

- 

- 

- 

- 

- 

- 

4 

5 

2 

4 

3 

5 

6 

- 

- 

- 

- 

- 

- 

- 

- 

5 
Ardig 

4/ 
uen  — 

209 

33 

1 
2 

3 

4 

5 

_ 

Morj 

5/ 
Dvi 

1 

4( 

1) 

7 

4 

9 

4 

6 

- 

- 

- 

- 

- 

- 

- 

- 

2 

50(20) 

22 

38 

65 

55 

59 

- 

- 

- 

- 

- 

- 

- 

- 

3 

33(10) 

36 

23 

47 

38 

41 

- 

- 

- 

- 

- 

- 

- 

- 

4 

4( 

0) 

1 

4 

8 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

5 

146( 

0) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Vostochni 

1 

2 

1 

3 

1 

- 

5 

2 

5 

9 

6 

9 

5 

16 

3 

2 

66 

51 

43 

36 

35 

101 

53 

65 

70 

48 

57 

73 

70 

36 

3 

28 

21 

19 

24 

23 

43 

30 

50 

42 

24 

31 

49 

52 

26 

4 

1 

- 

_ 

2 

1 

- 

- 

5 

- 

- 

- 

- 

- 

2 

5 

72 

- 

- 

59 

- 

- 

102 

- 

- 

- 

- 

92 

13 

51 

Little  Polovina 

1 

2 

10 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

42 

65 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3 

37 

34 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

7 

7 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

4 

71 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

■ 

■ 

8 
62 

45 

1 
15 


31 
179 
122 

49 


57 
616 
255 

42 
400 


32 

341 

128 

25 

242 


2 
62 
42 

50 


35 
309 
228 

21 
146 


67 
804 
462 

11 
389 


12 
107 
71 
14 
75 


See  footnotes  at  end  of  table. 
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Table  A- 19. --Adult  male  seals  counted  by  class—     and  rookery  section,  —     St.    Paul  Island, 

21-26  June  1968- -Continued 


Rookery 

and  class 

of  male 


2  3  4  5  6  7 


9         10  11  12  13         14 


Total 


Polovina 

... 

-Number 

1 

5 

3 

- 

_ 

. 

_ 

_ 

_ 

2 

53 

36 

- 

- 

- 

- 

- 

- 

3 

45 

23 

- 

- 

- 

- 

- 

- 

4 

1 

- 

- 

- 

- 

- 

- 

_ 

5 

163 

14 

- 

- 

- 

- 

- 

- 

Polovina  Cliffs 

1 

1 

4 

7 

12 

8 

6 

14 

_ 

2 

49 

42 

33 

31 

43 

44 

73 

- 

3 

26 

25 

34 

33 

49 

37 

52 

- 

4 

2 

5 

3 

4 

- 

- 

16 

- 

5 

- 

- 

- 

- 

- 

74 

- 

- 

Tolstoi 

1 

5 

7 

7 

7 

10 

5 

4 

4 

2 

22 

32 

36 

20 

63 

57 

46 

74 

3 

39 

30 

35 

19 

61 

60 

37 

28 

4 

- 

1 

- 

- 

- 

5 

- 

19 

5 

- 

- 

- 

- 

- 

- 

- 

150 

Zapadni  Reef 

1 

1 

2 

- 

- 

- 

- 

- 

- 

2 

56 

16 

- 

- 

- 

- 

- 

- 

3 

42 

33 

- 

- 

- 

- 

- 

- 

4 

3 

- 

- 

- 

- 

_ 

- 

- 

5 

7 

52 

- 

- 

- 

- 

- 

- 

Little  Zapadni 

1 

- 

1 

6 

8 

11 

1 

- 

- 

2 

23 

23 

47 

54 

28 

43 

- 

- 

3 

20 

35 

44 

62 

34 

39 

- 

- 

4 

2 

- 

- 

3 

4 

- 

- 

- 

5 

24 

- 

- 

- 

- 

60 

- 

- 

Zapadni  — 

1 

3( 

0) 

6 

9 

11 

6 

11 

8 

1 

2 

56( 

0) 

83 

74 

90 

69 

53 

64 

19 

3 

38( 

0) 

62 

41 

58 

38 

58 

40 

22 

4 

-( 

0) 

17 

- 

2 

2 

5 

7 

1 

5 

-(126) 

- 

- 

- 

- 

- 

- 

174 

4/ 
Sea  Lion  Rock-' 

1 

2 

3 

4 

5 

8 

89 

68 

1 

177 


52 

315 

256 

16 

74 


49 
350 
309 

25 
150 


3 

72 

75 

3 

59 


27 

218 

234 

9 

84 


55 
508 
357 

34 
300 


73 
288 
166 

150 


1/  For  description  of  classes,    see  table  A-17  or  glossary. 

2/  In  1966,    each  rookery  was  divided  into  sections  containing  about  100  Class  3  males  in  mid- 
July  and  the  sections  nunnbered  consecutively  throughout  the  rookery. 

3/  Numbers  in  parentheses  are  the  adult  males  counted  in  Kitovi  Amphitheater. 

4/  No  numbered  sections. 

5/  Numbers  in  parentheses  are  the  adult  males  counted  on  the  second  point  south  of  Sea  Lion  Neck. 

6/  Numbers  in  parentheses  are  the  adult  males  counted  on  Zapadni  Point  Reef. 
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Table  A-20.  --Adult  male  seals  counted,     by  class  — and  rookery  section,  —St.    Paul  Island,    10-11  July  1968 


Rookery  and 

Se 

ctions 

class  of  male 

1   1 

2   1 

3   1 

4   1 

5  1 

6  1 

7   1 

8  1 

9 

10  1 

1  1  1 

•2  1 

13  1 

14 

Total 

Number 

Reef 

1 

7 

12 

12 

- 

6 

6 

- 

6 

3 

3 

- 

- 

- 

- 

55 

2 

6 

14 

9 

12 

14 

9 

36 

6 

6 

5 

6 

- 

- 

- 

123 

3 

84 

92 

79 

52 

59 

82 

82 

111 

72 

76 

54 

- 

- 

- 

843 

4 

5 

8 

- 

24 

4 

- 

2 

- 

2 

9 

3 

- 

- 

- 

57 

5 

- 

- 

- 

- 

227 

- 

- 

- 

- 

- 

52 

- 

- 

- 

279 

Zapadni  Reef 

1 

5 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

9 

2 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

3 

98 

46 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

144 

4 

3 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

5 

11 

39 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

50 

Vostochni 

1 

2 

2 

2 

2 

2 

4 

3 

5 

10 

3 

1 

5 

8 

3 

52 

2 

12 

- 

6 

13 

7 

27 

41 

24 

28 

16 

17 

18 

15 

5 

229 

3 

84 

64 

59 

52 

53 

124 

71 

91 

98 

53 

87 

111 

113 

56 

1,  116 

4 

2 

2 

- 

1 

1 

- 

- 

1 

1 

- 

- 

- 

1 

- 

9 

5 

44 

- 

- 

28 

- 

- 

20 

- 

- 

- 

- 

86 

- 

29 

207 

Morjovi— 

1 

5  (-) 

5 

- 

6 

3 

6 

- 

- 

- 

- 

- 

- 

- 

- 

25 

2 

10  (2) 

2 

11 

6 

7 

28 

- 

- 

- 

- 

- 

- 

- 

- 

66 

3 

68  (40) 

70 

59 

94 

86 

88 

- 

- 

- 

- 

- 

- 

- 

505 

4 

1  (-) 

4 

2 

6 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

15 

5 

85  (-) 

85 

1/  For  description  of  classes,    see  table  A- 17  or  glossary. 

2/  In   1966,    each  rookery  was  divided  into  sections  containing   about   100  class  3  males 
in  mid-July  and  the  sections  numbered  consecutively  throughout  the  rookery. 


3/  Numbers  in  parentheses  are  the  adult  males  counted  on  the  second  point  south  of  Sea  Lion 


Neck. 


87 


Table  A-21. — Adult  male  seals  counted  on  Reef,  Zapadni  Reef,  Morjovi,  and 
Vostochni  Rookeries,  St.  Paul  Island,  g-K  July  1966  and  1968 


Rookei^ 


Class  of 
adult  male''- 


1966 


1968 


Number 


Number 


Reef 
Reef 

Total 

Zapadni  Reef 
Zapadni  Reef 

Total 

Morjovi 
Morjovi 

Total 

Vostochni 
Vostochni 

Total 


1,  2,  A,   5 


1,  2,  4,  5 


1,  2,  4,  5 


1,  2,  A,   5 


1,070 
678 

1,748 


843 
514 

1,357 


203 

144 

210 

68 

413 

212 

645 

505 

534 

191 

1,179 

696 

1,449 

1,116 

970 

497 

2,419 


1,613 


^  For  description  of  classes,  see  table  A-17  or  glossary. 


Table  A-22. — Harem  and  idle  male  seals  counted  in  mid-July,  Pribilof  Islands,  Alaska,  1959-68. 


Year 


St.  Paul  Island 


St.  George  Island 


Both  islands 


Harem 


Idle 


Harem 


Idle 


Harem 


Idle 


1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967^ 

1968^ 


10,003 

10,247 

11,163 

10,332 

9,212 

9,085 

8,553 

7,974 

7,230 

6,176 


-Number 


11,485 

2,527 

2,699 

12,530 

14,184 

10,407 

2,552 

2,630 

12,799 

13,037 

11,791 

2,843 

2,489 

14,006 

14,280 

9,109 

2,342 

2,650 

12,674 

11,759 

7,650 

2,071 

1,890 

11,283 

9,540 

7,095 

1,989 

1,489 

11,074 

8,584 

5,616 

1,917 

1,113 

10,470 

6,729 

5,839 

1,974 

1,017 

9,948 

6,856 

4,439 

1,646 

1,268 

8,876 

5,707 

3,100 

1,748 

1,283 

7,924 

4,383 

Counts  of  harem  and  idle  male  seals  on  St.  Paul  Island  were  extrapolated  from  actual  counts 
on  Reef,  Lukanin,  Kitovi,  Tolstoi,  and  Zapadni  Reef  Rookeries  in  1967  and  on  Reef,  Zapadni  Reef, 
Vostochni,  and  Morjovi  Rookeries  in  1968. 
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Table  A-23. — Mean  weights  of  untagged  and  unmarked  seal  pups  about  1  September,  St.  Paul  Island,   1957-68 

[Numbers  in  parentheses  are  sample  sizes] 


Year 


Sex            ["   1957    I     1958   |    1959    |    1960  |     1961    |    1962    |    1963    |    1964   |    1965    |    1966    [    1967    |    1968   |    1957-68 
Kg    


Mean 


Males               8.7  11.4          9.4          9.8          8.5          9.2          8.9          9.1          9.5          9.6  10.2          9.6          9.5 

(391)  (127)       (444)  (372)  (381)  (300)  (300)  (300)  (300)  (300)  (400)  (400) 

Females          7.7  9.9          8.1           9.1           8.0          8.2           8.0          7.7           8.2           8.4  9.0          8.3           8.4 

(351)  (121)       (386)  (363)  (466)  (300)  (300)  (300)  (300)  (300)  (400)  (400) 


Table 


A-ZA Seal  pups  tagged  and  marked,  Prlbilof  Islands,  Alaska,  1959-68 

St.    Paul         St.    George 

Island Island Location  of  tag Checkmarks  or  marks 

Nuinber 

9,  980                Left  front  flipper  Tip  of  left  front  flipper  sliced  off 

39,901  do. Do. 

II,  992                Right  front  flipper  Tip  of  right  front  flipper  sliced  off 

47,989  do. Do. 

9,  988                Left  front  flipper  "V"  notch  near  tip  left  front  flipper 

39,933  do. Do. 

9,  980                Right  front  flipper  "V"  notch  near  tip  right  front  flipper 

39,928  do. Do. 

4,  993                 Left  front  flipper  Tip  of  left  front  flipper  sliced  off 

19,  978  do. Do. 

4,  993                Right  front  flipper  Tip  of  right  front  flipper  sliced  off 

19,  998  do. Do. 

10,  000  Left  front  flipper  "V"  notch  near  tip  left  front  flipper 

10,  007  Not  tagged  "V"  notch  near  tip  right  front  flipper 

10,  080  do. Tip  of  1st  digit  (big  toe)  on  right 

hind  flipper  sliced  off 

2,  499  Left  front  flipper  Tip  of  left  front  flipper  sliced  off 

10,  000  Right  front  flipper  Tip  of  2d  digit  on  right  hind  flipper 

sliced  off 
9,  578  Not  tagged  Tip  of  3d  digit  on  right  hind  flipper 

sliced  off 

2,  503  do. Tip  of  2d  digit  on  left  hind  flipper 

sliced  off 

2,  492              Right  front  flipper  Tip  of  right  front  flipper  sliced  off 

9,980  do. Do. 

2,475               Left  front  flipper  "V"  notch  near  tip  left  front  flipper 

9,200  do.- Do. 


Year  Serie 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


L  I-IOOOO 

L  10001-50000 

M    1-12000 

M    I200I-60000 

N  1-10000 

N   10001-50000 

O  1-10000 

O  10001-50000 

P  1-5000 

P  5001-25000 

Q   1-5000 

Q  5001-25000 

R    1-10000 

Marked 

Marked 


S   1-2500 

S  2501-12500 


1967 


1968 


Marked 
Marked 


T  9-2500 

T   5001-15000 


U   1-2500 

U  2501-12500 
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Table  A-25. — Record  of  tags  applied-"-  to  male  seals 
selected  as  yearlings  and. as  2-,  3-,  and  'i-year-olds 
on  the  basis  of  body  length  or  size,  St.  Paul  Island, 
1961-63  and  1965-68 


Age  category 
and  year 


Tag 
series 


Tag 
numbers 


Effective 
tags^ 


Table  A-26. — Seal  pups  tagged  and  checkmarked, 
St.  Paul  Island,  5-17  September  1968 


Rookery 


Tag  numbers 
(U-series) 


Pups 
marked-'- 


Yearlings^  Number 

1961 M           1-2000  754 

1962 N  50001-51000  929 

1963 0  50001-51000  799 

1965 IR           1-1000  991 

1966 IS  20001-21500  1,A95 

1967 IT           1-1500  835 

1968 lU  20001-21500  7U 

Ages  2-U 

1966 2S        20001-31500     1,';83 

1967 2T  1-1500      1,220 

1968 2U       30001-31500     1,<495 

■'■  Each  seal  was  double  tagged;  one  tag  was  attached 
to  each  front  flipper  at  the  hairline.  Some  seals  with 
tags  that  had  been  attached  when  they  were  pups  were 
given  another  tag. 

^  Total  number  of  seals  tagged  within  the  series. 

•^  Seals  of  both  sexes  were  intentionally  tagged  In 
1961-63,  and  1965.  Only  males  were  intentionally  tagged 
in  1966-68. 


Number 


Zapadni 2501- 

Zapadni  Reef 3601- 

Little  Zapadni..  3901- 

Reef A551- 

Gorbatch 6651- 

Polovina 6801- 

Polovina  Cliffs.  7101- 

Little  Polovina.  7801- 

Vostochni 9001- 

Tolstoi 10701- 

Lukanin 11701- 

Kitovi 11951- 

Total 


3600 

1,100 

3900 

300 

4550 

650 

6650 

2,100 

6800 

150 

7100 

300 

7800 

700 

8200 

400 

10700 

1,700 

11700 

1,000 

11950 

250 

12500 

550 

9,200 


Tags  were  attached  to  the  rear  edge  of 
the  left  front  flipper  at  the  hairline;  as  a 
checkmark,  a  V-notch  was  cut  into  the  leading 
edge  of  the  same  flipper  near  the  tip.  No  pups 
were  tagged  and  checkmarked  on  Morjovi  Rookery. 


Table  A-27. — Seal  pups  tagged  and  checkmarked, 
St.  George  Island,  26-27  August  1968 


Rookery 


Tag  numbers 
(U-series) 


Pups 
marked-"- 


Table  A- 28. --Record  of  714  yearling  male  seals 
tagged,  St.  Paul  Island,  September  and  October 
1968 


Area 


Tag  numbers 
( 2U-series) 


Effective 
tags^ 


Zapadni  -South 1-700 

Staraya  Artil 701-1000 

East  Reef-East 

Cliffs 1001-1500 

North 1501-2500 

Total 


Number 
2  675 

300 

500 
1,000 
2,475 


Number 


■"-  Tags  were  attached  to  the  rear  edge  of  the 
left  front  flipper  at  the  hairline;  as  a  check- 
mark, a  V-notch  was  cut  into  the  leading  edge 
of  the  same  flipper  near  the  tip.  No  tags  were 
discarded  in  1968  as  unfit  for  application. 

^  A  total  of  675  tags  within  the  series  1-700 
were  used. 


English  Bay  and  Zapadni. 

Northeast  Point 

Polovina 

Reef 

Total 


20001-20500 
20901-20962 

549 

20501-20597 

96 

20801-20839 

39 

20601-20630 

30 

7U 

■"-  Number  of  tags  used  within  the  series;  in  addi- 
tion to  the  number  of  effective  tags  listed,  two 
tags  were  attached  to  2-year-olds,  one  (lU-20051) 
to  a  seal  with  Soviet  tag  Y2875  and  one  (lU- 20176) 
to  an  untagged  seal. 
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Table  A-29. — Record  of  28  male  seals  marked  as  pups  in  1967  and  given  an  additional  tag  as 

yearlings,  St.  Paul  Island,  September  and  October  1968 


Seals  with  U.S.A.  pup  tags 


Seals  with  U.S.A. 
pup  tag  lost 


Seals  with  U.S.S.R. 
pup  tags 


Seals  with  a  mark^ 


Yearling  tag 
(lU-series) 


Pup  tag 
(T-series) 


Yearling  tag 
(lU-series) 


Yearling  tag 
(lU-series) 


U.S.S.R.  tag 
(X-series) 


Yearling  tag 
(lU-series) 


20020 

9161 

20413 

20066 

8461 

20443 

202-W 

13706 

20254 

1415 

20304 

2038 

20315 

12126 

20470 

6165 

20471 

6577 

20527 

12143 

20583 

12856 

20607 

8911 

20096 

37098 

20119 

19325 

20121 

12175 

20127 

32272 

20189 

35058 

20213 

37151 

20221 

19924 

20313 

32569 

20379 

33398 

20484 

31974 

20503 

23492 

20547 

20390 

20936 

20887 

20957 

19825 

20565 


^ 


Marked  by  freeze  branding  on  St.  Paul  Island  in  1967 — a  "T"  on  the  forearm  of  the  right 
front  flipper  parallel  to  the  spinal  colimin,  and  a  "T"  on  the  forearm  of  the  left  front  flipper 
perpendicular  to  the  spinal  column. 


Table  A-30. — Record  of  1,495  male  seals  tagged  at  age>2 
years,  St.  Paul  Island,  September  and  October  1968 


Area 


Tag  number 
(2U-series) 


Effective 
tags 


English  Bay  and  Zapadni 

Northeast  Point 
Polovina 
Total 


Number 


30001-30500 

998 

31001-31500 

30501-30638 

137 

30639-31000 

360 

1,495 
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Table  A-32.  --Marked,    tagged,    and  lost-tag  seals  recovered,    by  age  and  sex,    Pribilof  Islands,    Alaska, 

26  June  to  16  August  1968 


Date,    sex, 

and 

erie 

s 

M 

arks  or  tags 

Lost-tags  — 

mark  or  tag  s 

St.    Paul 

St.   George 

St.  Paul 

St.    George 

Grand 

Age 

Island 

Island 

Total 

Island 

Island 

Total 

total 

Years 

V  a  Ml  1  T'Tt  h^f^  T*  ^  ^  _ 

—  _  "M  iirv^  Vu*  T*  _-  _ 

Number 

Z6  June  throu 

,h2 

August 

-  —  iNLLm  oer  —  — 

—  IN  iim  D  e  r  -  —  - 

Males 

S 

1 

Z 

35 

6 

41 

22 

10 

32 

73 

Hind  flipper 

RH3 

Z 

38 

7 

45 

- 

- 

- 

45 

Front  flipper 

(RF 

3 

618 

55 

673 

- 

_ 

_ 

673 

Hind  flipper  (RHl 

3 

633 

76 

709 

- 

- 

- 

709 

R 

'     3 

358 

24 

382 

177 

29 

206 

588 

Q 

4 

580 

162 

742 

272 

36 

308 

1,  050 

P 

5 

53 

27 

80 

24 

8 

32 

112 

O 

6 

4 

- 

4 

8 

10 

18 

22 

N 

7 

3 

- 

3 

- 

- 

- 

3 

Females!/ 

^ 

Front  flipper 

(RFV)!.' 

3 

1 

. 

1 

_ 

_ 

_ 

1 

Hind  flipper  (RHl 

)il 

3 

1 

- 

1 

- 

- 

. 

1 

Q 

4 

4 

- 

4 

2 

- 

2 

6 

P 

5 

2 

- 

2 

4 

_ 

4 

6 

O 

6 

8 

- 

8 

1 

- 

1 

9 

N 

7 

7 

- 

7 

_ 

_ 

_ 

7 

M 

8 

1 

_ 

1 

_ 

_ 

_ 

1 

L 

9 

3 

_ 

3 

_ 

_ 

_ 

3 

K 

10 

3 

- 

3 

_ 

_ 

. 

3 

I 

12 

2 

- 

2 

_ 

_ 

_ 

2 

E 

16 

2 

_ 

2 

_ 

_ 

_ 

2 

3  August  through  16  August 


Males 

S 

2 

1 

4 

5 

2 

Hind  flipper  (RH3)-' 

2 

5 

_ 

5 

_ 

Front  flipper 

(RFV)!.' 

3 

10 

I 

11 

_ 

Hind  flipper  (RHlji/ 

3 

6 

1 

7 

- 

R 

3 

6 

5 

11 

2 

Q 

4 

6 

3 

9 

4 

P 

V 

5 

2 

- 

2 

2 

Femalesl'' 

S 

2 

1 

3 

4 

3 

Front  flipper 

(RFV)i.'' 

3 

14 

14 

Hind  flipper  (RHl)i/ 

3 

14 

- 

14 

- 

R 

3 

11 

- 

11 

9 

Q 

4 

65 

21 

86 

36 

P 

5 

35 

22 

57 

25 

O 

6 

73 

34 

107 

21 

N 

7 

47 

19 

66 

_ 

M 

8 

12 

4 

16 

- 

L 

9 

11 

1 

12 

_ 

K 

10 

14 

3 

17 

_ 

J 

11 

8 

2 

10 

_ 

I 

12 

1 

1 

2 

. 

H 

13 

11 

- 

11 

- 

G 

14 

3 

- 

3 

- 

F 

15 

1 

- 

1 

. 

K 

16 

2 

1 

3 

. 

B 

20 

2 

. 

2 

. 

A 

21 

1 

. 

1 

_ 

2 

7 

- 

5 

- 

11 

- 

7 

2 

13 

4 

13 

2 

4 

3 

7 

- 

14 

- 

14 

9 

20 

36 

122 

25 

82 

21 

128 

_ 

66 

. 

16 

- 

12 

- 

17 

- 

10 

_ 

2 

- 

11 

- 

3 

- 

1 

- 

3 

- 

2 

- 

1 

1/  Seals  tagged  as  pups  were  also  marked  by  removing  part  of  a  flipper.    The  mark  is  used  to  identify 
seals  that  lose  their  tags.     In  addition  to  those  seals  listed,    23  males  and   I  female  recovered  on  St.    Paul 
Island  and   17  males  recovered  on  St.    George  Island  had  lost  their  tag  but  did  not  have  a  checkmark. 

2/  Seals  marked  but  not  tagged-- V-notch  right  front  flipper  (RFV),    tip  of  first  digit  right  hind  flipper 
sliced  off  (RHl),    and  tip  of  third  digit  right  hind  flipper  sliced  off  (RH3). 

3/  Tag  loss  from  females  older  than  6  years  cannot  be  determined  from  checkmarks. 
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Table  A-33. — Tag  recoveries^  from  male  seals  that  had  heen  selected  and 
tagged  as  yearlings  and  at  age  2  or  older  in  previous  years,  Prlbilof 
Islands,  Alaska,  1968. 


Age,  year 
tagged,  and 
tag  series 

Age  when: 

Total 

Adjusted 

Tagged 

Recovered 

total^ 

Yearlings 

Years 

Years 

Number 

Number 

1965 
IR 
IR 
IE 

1 

2 

Unknown-' 

4 
5 

62 
3 
2 

67 

76 

4 

Total 

80 

1966 
IS 
IS 
IS 

1 

2 
Unknown^ 

3 

4 

251 
27 
U 

292 

311 
3-^ 

Total 

345 

1967 
IT 
IT 
IT 

1 

2 

Unknown^ 

2 
3 

60 

25 

5 

90 

74 
32 

Total 

106 

Age  2  and  Older 

1966 
2S 
2S 
2S 

2 

3 
Unknown^ 

4 
5 

96 

11 

5 

112 

119 
13 

Total 

132 

1967 
2T 
2T 
2T 
2T 

1 

2 

3 

Unknown-' 

2 
3 
4 

4 

396 

21 

435 

5 

483 

26 

Total 

514 

•'■  In  addition  to  the  seals  listed,  166  males  on  St.  Paul  Island  and  22  on 
St.  George  Island  that  had  lost  two  tags  were  taken. 

2  See  footnote  3,  table  24. 

■^  The  tags  were  recovered  but  age  could  not  be  determined,  either  because 
the  flippers  or  the  heads  were  separated  from  the  carcasses  during  the  skin- 
stripping  process. 
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Table  A-34.  --Recovery  location  of  tagged  male  seals  killed,    by  age  and  rookery,    Pribilof  Islands.    Alaska, 

26  June  to  2  August  1968 


Tag  series. 

1/ 

age.  and 

rookery 

of  tagging  11 

R 

3okery  of 

recover 

y- 

St.    Pa 

111  Island 

St.    G 

eorge  Is 

and 

Grand 

ZAP-1 

1  TOL 

L-K   1 

REEF    1 

POL 

NEP| 

Total 

ZAP-2 

NOR   1 

EAST 

STAR 

Total 

total 

S-series  - 

a^e  2 

Num 

ber 

1 

2 

3 

Number 

1 

I 

ZAP-1 

4 

TZR 

- 

2 

- 

1 

- 

2 

5 

- 

- 

- 

- 

- 

5 

L-K 

- 

- 

1 

- 

- 

- 

1 

- 

- 

- 

- 

- 

1 

REEF 

1 

1 

- 

7 

1 

1 

11 

- 

- 

- 

- 

- 

11 

POL 

1 

- 

- 

- 

- 

- 

1 

- 

- 

- 

- 

- 

1 

NEP 

- 

3 

- 

1 

- 

3 

7 

- 

- 

- 

- 

- 

7 

ZAP-2 

- 

- 

1 

- 

. 

- 

1 

- 

- 

- 

- 

- 

1 

NOR 

- 

1 

. 

1 

- 

3 

5 

- 

- 

- 

2 

2 

7 

EAST 

1 

- 

- 

- 

- 

- 

1 

- 

- 

1 

- 

1 

2 

STAR 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

2 

- 

2 

2 

Tags  lost 

5 

2 

- 

7 

- 

8 

22 

1 

4 

5 

- 

10 

32 

Total 

8 

9 

2 

17 

2 

19 

57 

1 

4 

9 

2 

16 

73 

R-series  - 

age  3 

ZAP-1 

32 

4 

4 

- 

4 

61 

3 

- 

- 

2 

5 

66 

TZR 

10 

17 

2 

5 

- 

4 

38 

2 

1 

- 

2 

5 

43 

L-K 

2 

6 

3 

7 

- 

2 

20 

- 

- 

4 

- 

4 

24 

REEF 

7 

11 

1 

36 

1 

1 

57 

1 

1 

1 

- 

3 

60 

POL 

3 

8 

2 

7 

14 

12 

46 

2 

1 

- 

- 

3 

49 

NEP 

8 

9 

3 

15 

7 

93 

135 

1 

1 

1 

- 

3 

138 

ZAP-2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

NOR 

- 

1 

- 

- 

- 

- 

1 

- 

- 

- 

- 

- 

1 

EAST 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1 

1 

STAR 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tags  lost 

26 

46 

18 

34 

15 

32 

171 

7 

16 

4 

- 

27 

198 

Total 

73 

130 

33 

108 

37 

148 

52  9 

16 

20 

10 

5 

51 

580 

Q-series  - 

age  4 

ZAP-1 

63 

36 

1 

6 

3 

7 

116 

2 

2 

I 

- 

5 

121 

TZR 

10 

35 

- 

4 

- 

2 

51 

2 

- 

- 

- 

2 

53 

L-K 

5 

8 

16 

5 

2 

6 

42 

- 

3 

- 

- 

3 

45 

REEF 

16 

35 

4 

70 

4 

5 

134 

3 

2 

1 

- 

6 

140 

POL 

3 

8 

4 

5 

37 

13 

70 

1 

1 

- 

- 

2 

72 

NEP 

1 

11 

, 

6 

1 

116 

135 

3 

- 

1 

- 

4 

139 

ZAP-2 

6 

3 

_ 

1 

1 

I 

12 

31 

8 

11 

- 

50 

62 

NOR 

1 

3 

1 

1 

- 

2 

8 

2 

37 

3 

1 

43 

51 

EAST 

4 

. 

_ 

2 

- 

2 

8 

1 

3 

20 

- 

24 

32 

STAR 

, 

1 

- 

- 

1 

2 

4 

2 

9 

4 

8 

23 

27 

Tags  lost 

53 

74 

18 

45 

20 

62 

272 

10 

17 

5 

4 

36 

308 

Total 

162 

214 

44 

145 

69 

218 

852 

57 

82 

46 

13 

198 

1,050 

P-series  - 

»S"=  5 

ZAP-1 

4 

4 

- 

- 

- 

1 

9 

- 

- 

- 

- 

- 

9 

TZR 

2 

3 

1 

- 

- 

- 

6 

- 

- 

- 

- 

- 

6 

L-K 

- 

- 

3 

- 

- 

1 

4 

- 

- 

1 

- 

1 

5 

REEF 

- 

2 

- 

11 

- 

1 

14 

- 

- 

- 

- 

- 

14 

POL 

1 

- 

- 

1 

5 

- 

7 

- 

- 

- 

- 

- 

7 

NEP 

1 

- 

- 

- 

- 

U 

12 

- 

- 

- 

- 

- 

12 

ZAP-2 

. 

_ 

- 

- 

- 

I 

1 

5 

1 

- 

- 

6 

7 

NOR 

_ 

- 

- 

- 

- 

- 

- 

- 

9 

- 

- 

9 

9 

EAST 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8 

- 

8 

8 

STAR 

_ 

- 

- 

- 

- 

- 

- 

3 

- 

- 

3 

3 

Tags  lost 

4 

5 

5 

4 

2 

4 

24 

2 

4 

2 

- 

8 

32 

Total 

12 

14 

9 

16 

7 

19 

77 

7 

17 

11 

- 

35 

112 

age  6 


ZAP-1 
REEF 
POL 

Tags  lost 
Total 


2 
18 
22 


1/  ZAP-l  =  Zapdni  of  St.    Paul  Island;  TZR  =  Tolstoi  and  Zapadni  Reef;  L-K=Lukanin-Kitovi;  REEF=Recf. 
Gorbatch     and  Ardiguen;  POL=Polovina.    Polovina  Cliffs,    and  Little  Polovina;  NEP=Northeast  Point  (Vostochni- 
Morjovi);  NOR  =  North;  EAST=East  Cliffs  and  East  Reef;  STAR-Staraya  Artil;  ZAP-2  =  Zapadni  of  St.    George  Island. 

2/  Pups  were  not  tagged  on  St.    George  Island  in  1965  (R-series  tags). 
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Table  A- 35.  --Recovery  location  of  tagged  female  seals  killed,    by  age  and  rookery,    Pribilof  Islands,    Alaska, 

Zb  June  to  16  August  1968 


Tag  series,  age. 

Rookery  of  recovery 

aiiJ  tookery 

St.    Paul  Island 

St.    George  Island 

Grand 

ot  tagging  1 

ZAP-1 

|TZR 

L-K  1     REEF     1 

POL 

NEP   1    Total 

ZAP-Z 

NOR  1     EAST    1    STAR   | 

Total 

total 

S-series   -  age  Z 
NOR 

Tags  lost  1 

Total  r 


R-series  -  age  3 
ZAP-1  1 

L-K 
REEF 
POL 
NEP 

Tags  lost  1 

Total  r 


3 

1 

3 

Z  Z 

1  2 

1  9 


3 

1 
3 
2 
2 
9 
20 


Q-  series  -  age  4 
ZAP-1  6 

TZR 
L-K 

REEF  1 

POL  1 

NEP  1 

ZAP-2 
NOR 
EAST 

Tags  lost  2 

Total  1  1 


- 

2 
1 

3 

1 

17 
1 

1 
1 

1 

15 

16 


- 

4 

- 

2 

21 

- 

2 

10 

- 

6 

9 

1 

- 

1 

3 

2 

3 

- 

0 

38 

. 

37 


17 
4 
4 

21 

10 
10 

4 
12 

8 

38 

128 


P-senes  -   age  5 
ZAP-1  8 

REEF  1 

POL 
NEP 

ZAP-2  1 

NOR 
EAST 

Tags  lost  1 

Total  1  1 


1  1 
11 

3 
10 

1 


29 


4 

14 
4 


12 

11 

3 

10 

5 
14 

4 
29 


O-series   -  age  6 

ZAP-1  8 

TZR 

L-K 

REEF  1 

POL 

NEP 

ZAP-2  1 

NOR 

EAST 

STAR 

Tags  lost 

Total  10 


- 

1 

21 

- 

2 

5 

- 

- 

4 

- 

- 

16 

2 

- 

13 

2 

14 

16 

1 

1 

3 
1 

2 

2 

1 

22 

16  1 

6 


28 

5 

4 

18 

13 

16 

1 

21 

7 

2 

22 

137 


N-series  -  age  7 


ZAP-1 
TZR 
L-K 
REEF 
POL 
NEP 
ZAP-2 
NOR 
EAST 
STAR 
Total 


1 

16 

2 

5 

- 

2 

- 

9 

1 

13 

7 

9 

3 
12 

1 
3 


14 


19 


16 
5 
2 
9 

13 
9 
3 

12 

1 

3_ 

73 


1/  See  footnote  end  of  table. 
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Table  A- 35.  --Recovery  location  of  tagged  female  seals  killed,    by  age  and  rookery,    Pribilof  Islands.    Alaska, 

26  June  to  16  August   1968--Continued 


Tagstncs.age. 

Rookery  of  recovery 

and  tookcry 

St.    Pa. 

1  Island 

St.    George  Island 

Grand 

of  lagging  ' 

ZAP-1 

1    TZR 

L-K    1 

REEF 

POL    1    NEP  1    Total 

ZAP-2 

NOR    1    EAST  1    STAR 

Total 

total 

M-series  -  age  8 

ZAP-1  3 

L-K 

REEF 

POL 

NEP 

ZAP-i 

NOR 

STAR  -__ 

Total  i 


L-series  -  age  9 


ZAP-1 

TZR 

L-K 

REEF 
POL 
NEP 
ZAP-Z 
Total 


ZAP-1 
TZR 
REEF 
POL 
NEP 
NOR 
Total 


3 


1 

1 


5 
1 
1 
4 


3 

1                 6 
3                 4 

4  1 


ZAP-1 
REEF 
POL 
NEP 
ZAP-2 
NOR 
ToUl 


2 

3 

1 

1                    1 
1                    1 

I-series  -  age   12 
ZAP-1  1 

TZR 

NOR  ^ 

Total  1 


H-series  -  age   13 


ZAP-1 
REEF 
POL 

NEP 
Total 


G-serles  -  age   14 

ZAP-1  2 

NEP  - 

Total  2 


F-series 

age  15 

ZAP-1 

1 

E-series 

age   16 

REEF 
POL 
ToUl 


B-series 

-  age  20 

POL 

- 

A-series 

-age  21 

1_/  ZAP-l  =  Zapadni  of  St.    Paul  Island;  TZR  =  Tolstoi  and  Zapadni  Reef;  L-K  =  Lukanin-Kitovi:  REEF=Reef, 
Gorbatch.    and  Ardiguen;  POL^Polovina,    Polovina  Cliffs,    and  Little  Polovina;  NEP=Northeast  Point  (Voatochni- 
Morjovi);  NOR=North;  EAST=East  Cliffs  and  East  Reef;  STAR^Staraya  Artil;  ZAP-2  =  Zapadni  of  St.    George 
Island. 
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Table  A-36. — Soviet  tags  recovered  in  the  United  States  kill  of  fur  seals,  Pribilof  Islands, 

Alaska,  26  June  to  5  August  1968 


Island  and  date 


Tag  number 


Age 


Sex 


Island  of 
tagging 


Rookery  of  recovery 


Years 


St.  Paul  Island 

9  July Y-18923 

1  Aug Y-25820,  Y-25847 

18  July Y-32619 

2  Aug Y-33723 

22  July T-16962 

30  July T-17058 

30  July T-17161 

25  July T-17228 

13  Aug T-17275 

2  Aug T-17612 

27  June T-17643 

29  July T-17803 

22  July T-18274 

29  July T-184-16 

1  Aug T-19939 

15  Aug T-20372 

29  July T-20588 

18  July T-20628 

2  Aug T-21783 

15   July T-23514,    T-23585 

12  July P-20542 

31  July P-22264 

3  July P-2317'4,    P-23157 

3   July P-2<iU3 

2  Aug P-2'i306 

27  June P-25252 

23  July P-26933 

29  July P-31686 

17  July H-5265 

13  Aug K-19955 

13  Aug C-48220 

St.   George   Island 

29  July Y-33907 

26  July T-232'41,  T-23281 

30  July P-19568 

12  July P-265^6 

17  July P-27219 

22  July P-28798 

28  June H-27325 ,  H-27799 

17  July H-28008 


2 

M 

Medny 

Reef 

2 

M 

Bering 

Northeast  Point 

2 

M 

Medny 

Reef 

2 

M 

Medny 

Reef 

3 

M 

Medny 

Northeast  Point 

3 

M 

Medny 

Tolstoi-Zapadni 

Reef 

3 

M 

Medny 

Tolstoi-Zapadni 

Reef 

3 

M 

Medny 

Tolstoi-Zapadni 

Reef 

3 

M 

Medny 

Tolstoi-Zapadni 

Reef 

3 

M 

Medny 

Reef 

3 

M 

Medny 

Northeast  Point 

3 

M 

Medny 

Reef 

3 

M 

Medny 

Northeast  Point 

3 

M 

Medny 

Reef 

3 

M 

Medny 

Northeast  Point 

3 

M 

Medny 

Polovina 

3 

M 

Medny 

Reef 

3 

M 

Medny 

Lukanln-fCitovi 

3 

M 

Medny 

Reef 

3 

M 

Medny 

Zapadnl 

i* 

M 

Bering 

Reef 

i. 

M 

Bering 

Zapadni 

4 

M 

Bering 

Tolstoi-Zapadni 

Reef 

4 

M 

Medny 

Reef 

4 

M 

Medny 

Reef 

U 

M 

Medny 

Polovina 

U 

M 

Medny 

Lukanin-Kitovi 

ir 

M 

Medny 

Reef 

5 

M 

Robben 

Northeast  Point 

6 

F 

Bering 

Reef 

8 

F 

Medny 

Tolstoi-Zapadni 

Reef 

2 

M 

Medny 

Zapadni 

3 

M 

Medny 

North 

4 

M 

Bering 

Zapadni 

4 

M 

Medny 

Zapadni 

4 

M 

Medny 

Zapadni 

4 

M 

Medny 

North 

5 

M 

Medny 

North 

5 

M 

Medny 

East 
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APPENDIX  B 

PERSONS  ENGAGED  IN  FUR  SEAL  RESEARCH  ON 
THE  PRIBILOF  ISLANDS  IN  1968 


Name 


Work  schedule 
on  islands 


Start 


Finish 


Affiliation 


Work 


Alton  Y.  Roppel 

19  June 

8  Aug. 

Raymond  E.  Anas 

19  June 

1  Aug. 

Mark  C.  Keyes 

3  July 

1  Aug. 

Fork  Wilke 
Lavrenty  Stepetin 


10  July  1  Aug. 

When  needed  for 
seal  research 


Permanent  ennployees 

Bureau  of  Commercial  Fisheries  Seal  research,  general 

do. Do. 

do. Seal     research,     nnor- 

tality 

---do. Laboratory  Director 

St.  Paul  Island  resident  Seal  research,  general 


^ 


Don  L.  Mc Clary  11  June 

Patrick  Kozloff  17  June 

Gilbert  L.  Moore  19  June 

William  Bemmel  26  June 

Jerry  S,  Stearns  3  July 

Thomas  A.  Gornall  3  July 

Dionsey  Bourdukofsky  26  June 

David  Galaktionoff  26  June 

Agafon  Krukoff,  Jr.  26  June 

Ronald  G.  Pletnikoff  26  June 

Perfenia  Pletnikoff,  Jr.  26  June 

Anthony  Merculief  26  June 


Temporary  ennployees 

29  Aug.  School  teacher  Seal  research,  general 

4  Sept.  Student,  U,  of  Alaska  Do. 

15  Aug.  Schoolteacher  Do. 

4  Sept.  --do. Do. 

21  Aug.  Student,  Oregon  State  U.  Do. 

15  Aug.  Student,  Wash.  State  U.  Seal     research,      mor- 
tality 

2  Oct.  St.   Paul  Island  resident  Seal  research,  general 

2  Oct.  -do. Do. 

4  Sept.  do. Do. 

29  Aug.  do. -  Do. 

29  Aug.  do. Do. 

29  Aug.  St.  George  Island  resident  Do. 
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APPENDIX  C 


Table  C-1. — Itinerary  of  pelagic   investigations,    1967-68 


Name 


Vessel 


Area  of  operation 


Period 


C.  H.  Fiscus. . . 

Do 

H.  Kajiraura. . . . 

M.  A.  McCoy 

M.  W.  Marshall. 

R.  K.  Stroud.. . 

Do 

D.  L.  Ward 


H^V  Tonquin 

U/V   New  St.  Joseph 

do 

do 

M/V  Tonquin 

do. 

M/V  New  St.  Joseph 
do. 


Washington 

Alaska 

Alaska 

Alaska 

Washington 

Washington 

Alaska 

Alaska 


27 

Nov. 

to 

21  Dec. 

1967 

15 

May 

to 

21  June 

1968 

10 

June 

to 

16  July 

1968 

21 

June 

to 

30  Aug. 

1968 

2 

Jan. 

to 

28  Feb. 
Do. 

1968 

15 

July 

to 

30  Aug. 

1968 

21 

June 

to 

30  Aug. 

1968 

M.  A.  Patterson. 


Assisted  in  laboratory 


Table  C-2.--List  of  chart  squares  occupied  by  a  research  vessel  off  Washington  in  November  1967, 
showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected""" 


Square 


Hours 

in 

square 


Seals 

seen  per 

hour 


Seals 


Seen 


Collected 


Square 


Hours 

in 
square 


Seals 

seen  per 

hour 


Seals 


Seen 


Collected 


Number   Number   Number 


Number 


Number 


Number 


Number 


Number 


V26-H  9.. 

0.3 

0 

0 

0 

V39-H12.. 

A-.l 

0 

0 

0 

V26-H10.. 

0.5 

0 

0 

0 

V39-H13.. 

2.6 

0 

0 

0 

V27-H10.. 

0.8 

0 

0 

0 

V39-H14.. 

3.1 

0 

0 

0 

V27-H11.. 

1.2 

1.7 

2 

0 

V39-H15.. 

1.2 

0 

0 

0 

V28-H11.. 

0.2 

0 

0 

0 

V39-H16.. 

0.8 

0 

0 

0 

V37-H13.. 

0.2 

0 

0 

0 

V39-H17.. 

1.2 

0 

0 

0 

V37-H14.. 

0.7 

0 

0 

0 

V39-H18.. 

0.7 

0 

0 

0 

V38-H12.. 

0.8 

0 

0 

0 

V40-H12.. 

0.3 

0 

0 

0 

V38-H13.. 

2.6 

0.4 

1 

0 

V40-H13.. 

0.8 

0 

0 

0 

V38-H16.. 

0.2 

0 

0 

0 

V40-H16.. 

0.8 

0 

0 

0 

V38-H17.. 

0.2 

0 

0 

0 

V40-H17.. 

1.1 

0 

0 

0 

V39-H11.. 

2.2 

0 

0 

0 

V40-H18.. 

1.4 

4.3 

6 

3 

•""The  base  chart  is  USCGS  No.  5052.  The  side  of  each  chart  square  measures  18.52  km.  (10  nauti 
cal  miles);  a  square  covers  an  area  of  343  km. 
by  a  system  of  vertical  and  horizontal  numbers 
comer  of  the  chart  (fig.  10)  and  vertical  numbering  at  the  lower  left  comer 


^  ( 100  square  nautical  miles).  Squares  are  located 
Horizontal  numbering  begins  at  the  lower  right 
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Table  C-3 List  of  chart  squares  occupied  by 

a  research  vessel  off  Washington  in  Decem- 
ber 1967,  showing  hours  in  square,  seals 
seen  per  hour,  and  number  of  seals  seen  and 
collected-'' 


Table  C-4. — List  of  chart  squares  occupied  by 
a  research  vessel  off  Washington  in  January 
1968,  showing  hours  in  square,  seals  seen 
per  hour,  and  number  of  seals  seen  and  col- 
lected^ 


Square 


Hours 

in 

square 


Seals 

seen  per 

hour 


Seals 


Seen   Collected 


Number   Number   Number   Number 


V26-H10 

1.2 

0.8 

1 

1 

V26-H11 

2.9 

5.2 

15 

7 

V27-H11 

2.2 

5.0 

11 

6 

V28-H11 

1.9 

4.2 

8 

3 

V28-H12 

0.8 

3.8 

3 

1 

V29-H12 

1.5 

2.7 

4 

1 

V30-H11 

0.8 

0 

0 

0 

V30-H12 

2.1 

3.8 

8 

1 

V31-H11 

1.7 

1.2 

2 

1 

V32-H12 

1.2 

1.7 

2 

0 

V33-H12 

3.7 

4.6 

17 

7 

V3<;-H12 

0.4 

2.5 

1 

0 

V34-H13 

4.4 

8.9 

39 

16 

V35-H13 

0.8 

1.2 

1 

0 

V35-HK 

1.0 

3.0 

3 

2 

V36-H13 

0.4 

2.5 

1 

0 

V36-HK 

3.2 

10.0 

32 

14 

V36-H15 

2.6 

4.2 

11 

5 

V37-H13 

0.3 

0 

0 

0 

V37-H15 

1.8 

3.3 

6 

2 

V37-H16 

0.9 

4.4 

4 

2 

V38-H12 

0.6 

5.0 

3 

0 

V38-H13 

4.8 

1.5 

7 

0 

V38-H15 

0.8 

2.5 

2 

1 

V38-H16 

1.8 

3.3 

6 

1 

V38-H17 

0.7 

0 

0 

0 

V39-H11 

7.8 

0 

0 

0 

V39-H12 

13.0 

0.1 

1 

0 

V39-H13 

3.8 

0.3 

1 

0 

V39H-W 

2.4 

0 

0 

0 

V39-H15 

1.9 

0 

0 

0 

V39-H16 

2.0 

3.0 

6 

1 

V39-H17 

2.4 

2.9 

7 

2 

V39-H18 

0.2 

0 

0 

0 

V40-H12 

0.2 

0 

0 

0 

V-iO-HU 

0.3 

0 

0 

0 

V40-H15 

0.5 

2.0 

1 

1 

V-iO-Hie 

2.8 

2.1 

6 

3 

V40-H17 

1.0 

5.0 

5 

4 

V-40-H18 

0.3 

3.3 

1 

0 

^The  base  chart  is  USCGS  no.  5052.  The  side 
of  each  chart  square  measures  18.52  km. 
(10  nautical  miles);  a  square  covers  an  area 
of  343  km.^  (100  square  nautical  miles). 
Squares  are  located  by  a  system  of  vertical 
and  horizontal  numbers.  Horizontal  numbering 
begins  at  the  lower  right  comer  of  the  chart 
(fig.  11)  and  vertical  numbering  at  the  lower 
left  corner. 


Square 


Hours 

in 

square 


Seals 

seen  per 

hour 


Seals 


Seen   Collected 


Number   Number   Number   Number 


V26-H  9 

3.0 

0.3 

1 

0 

V26-H10 

4.8 

1.0 

5 

2 

V26-H11 

2.7 

1.5 

4 

1 

V27-H10 

3.3 

1.2 

4 

3 

V27-H11 

2.4 

2.9 

7 

4 

V28-H10 

2.1 

3.3 

7 

3 

V28-H11 

6.2 

5.0 

31 

9 

V28-H12 

0.3 

0.3 

1 

1 

V29-H10 

1.9 

2.1 

4 

1 

V29-H11 

10.0 

4.2 

42 

15 

V29-H12 

8.2 

4.3 

35 

12 

V30-H  9 

0.5 

0 

0 

0 

V30-H10 

4.2 

1.7 

7 

2 

V30-H11 

16.7 

6.8 

m 

26 

V30-H12 

6.2 

4.4 

27 

6 

V30-H13 

0.9 

1.1 

1 

0 

V31-H11 

1.5 

1.3 

2 

2 

V31-H13 

2.4 

2.5 

6 

2 

V32-H11 

1.6 

5.0 

8 

2 

V32-H13 

1.4 

0.7 

1 

0 

V33-H11 

1.5 

7.3 

11 

4 

V36-H13 

1.7 

1.2 

2 

0 

V37-H13 

2.5 

3.2 

8 

3 

V37-H14 

1.2 

0 

0 

0 

V37-H15 

2.7 

1.8 

5 

1 

V37-H16 

1.0 

1.0 

1 

0 

V38-H12 

0.5 

0 

0 

0 

V38-H13 

4.2 

3.1 

13 

6 

V38-H14 

0.8 

1.2 

1 

1 

V39-H10 

0.7 

0 

0 

0 

V39-H11 

11.8 

0.7 

8 

4 

V39-H12 

12.4 

0.3 

4 

2 

V39-H13 

2.2 

2.3 

5 

0 

V40-H12 

1.3 

6.9 

9 

2 

V40-H13 

3.6 

0.3 

1 

0 

V40-H14 

1.2 

0.8 

1 

1 

^The  base  chart  is  USCGS  no.  5052.  The  side 
of  each  chart  square  measures  18.52  km.  (10 
nautical  miles) ;  a  square  covers  an  area  of 
343  km.^  (100  square  nautical  miles).  Squares 
are  located  by  a  system  of  vertical  and  hori- 
zontal numbers.  Horizontal  numbering  begins 
at  the  lower  right  comer  of  the  chart  (fig. 
12)  and  vertical  numbering  at  the  lower  left 
comer. 
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Table  C-5.--List  of  chart  squares  occupied  by  a  research  vessel  off  Washington  in  Febniary  1968, 
showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected^ 


Hours 

Seals 

Seals 

Hours 

Seals 

Seals 

Square 

in 
square 

seen  per 

hour 

Square 

in 

seen  per 
hour 

Seen 

Collected 

square 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V25-H11.. 

0.8 

0 

0 

0 

V33-H12.. 

10.7 

10.1 

108 

50 

V26-H  9.. 

5.6 

1.4 

8 

2 

V35-H13.. 

3.1 

2.6 

8 

6 

V26-H10.. 

10.1 

3.4 

34 

17 

V36-H13.. 

1.2 

4.2 

5 

1 

V26-H11.. 

16.7 

3.2 

54 

20 

V36-H14.. 

3.9 

1.3 

5 

2 

V27-H  9.. 

l.<i 

0 

0 

0 

V36-H15.. 

1.4 

0 

0 

0 

V27-H10. . 

1.6 

1.2 

2 

1 

V37-H14.. 

1.5 

2.0 

3 

3 

V27-H11.  . 

6.1 

2.3 

14 

7 

V37-H15.. 

1.1 

0 

0 

0 

V27-H12.. 

0.7 

1.4 

1 

1 

V38-H12.. 

1.2 

0 

0 

0 

V28-H  9.. 

1.2 

0 

0 

0 

V38-H13.. 

1.2 

1.7 

2 

0 

V28-H10.. 

0.4 

0 

0 

0 

V38-H14.. 

0.8 

0 

0 

0 

V28-H11.. 

1.2 

8.3 

10 

4 

V38-H15.. 

0.4 

0 

0 

0 

V28-H12.. 

2.1 

3.3 

7 

5 

V38-H16.. 

1.8 

0 

0 

0 

V29-H  9.. 

l.-i 

0.7 

1 

1 

V38-H17.. 

0.8 

1.2 

1 

1 

V29-H10. . 

0.7 

0 

0 

0 

V39-H12.. 

0.4 

0 

0 

0 

V29-H11.. 

9.2 

8.3 

76 

19 

V39-H13.. 

0.3 

3.3 

1 

0 

V29-H12.. 

1.7 

4.7 

8 

2 

V39-H14.. 

1.6 

0 

0 

0 

V30-H  9.. 

0.9 

1.1 

1 

0 

V39-H15.. 

1.6 

0.6 

1 

1 

V30-H10.. 

5.8 

0.5 

3 

1 

V39-H16.. 

1.5 

0.7 

1 

0 

V30-H11.. 

5.8 

1.7 

10 

1 

V39-H17. . 

1.3 

0 

0 

0 

V30-H12.. 

4.5 

6.7 

30 

5 

V40-H16.. 

0.3 

0 

0 

0 

V31-H10.. 

0.5 

0 

0 

0 

V40-H17.. 

2.9 

0.7 

2 

1 

V31-H11.. 

3.2 

5.3 

17 

2 

V40-H18.. 

1.3 

0 

0 

0 

V31-H12.. 

4.8 

7.1 

34 

12 

V40-H19.. 

O.S 

0 

0 

0 

V32-H11.. 

1.0 

14.0 

14 

3 

V41-H19.. 

0.8 

0 

0 

0 

V32-H12.. 

1.2 

15.0 

18 

6 

V41-H20.. 

0.2 

0 

0 

0 

•"The  base  chart  is  USCGS  no.  5052.  The  side  of  each  chart  square  measures  18.52  km.  (10  nauti- 
cal miles);  a  square  covers  an  area  of  343  km.^  (100  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
comer  of  the  chart  (fig.  13)  and  vertical  numbering  at  the  lower  left  corner. 
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Table  C-6.--List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  III)  in  May  1968, 
showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected 


Hours 
in 

Seals 

Seals 

Square 

Hours 

Seals 
seen  per 

Seals 

Square 

seen  per 

in 

square 

hour 

Seen 

Collected 

square 

hour 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V  1-H  4.. 

0.9 

0 

0 

0 

V16-H72.. 

0.9 

0 

0 

0 

V  1-H  5.. 

0.8 

0 

0 

0 

V17-H69.. 

1.5 

0 

0 

0 

V  1-H  6.. 

1.2 

0 

0 

0 

V17-H71. . 

1.9 

0 

0 

0 

V  1-H  7.. 

1.7 

0.6 

1 

1 

V17-H72.. 

2.3 

0.4 

1 

1 

V  1-H  8.. 

1.0 

0 

0 

0 

V18-H65.. 

1.5 

0.7 

1 

1 

V  2-H  8.. 

0.5 

0 

0 

0 

V18-H66.. 

0.9 

1.1 

1 

1 

V  2-H  9.. 

1.0 

0 

0 

0 

V18-H67.. 

0.9 

0 

0 

0 

V  3-H  9.. 

0.7 

0 

0 

0 

V18-H68. . 

1.2 

0.8 

1 

1 

V  6-Hll.. 

1.0 

0 

0 

0 

V18-H69.. 

1.5 

0 

0 

)         0 

V  6-H12.. 

0.5 

0 

0 

0 

V18-H70.. 

1.1 

0 

0 

0 

V  7-H12.. 

0.7 

0 

0 

0 

V18-H71.. 

3.2 

0 

0 

0 

V  7-H13.. 

1.0 

0 

0 

0 

V18-H72.. 

O.A- 

0 

0 

0 

V  7-H14.. 

0.2 

0 

0 

0 

V19-H29.. 

0.7 

5.7 

4 

1 

V  8-HlA.. 

1.6 

0 

0 

0 

V19-H3C.. 

3.3 

2.1 

7 

4 

V  9-Hl-i.. 

0.2 

0 

0 

0 

V19-H31.. 

3.0 

3.0 

9 

7 

V  9-H15.. 

1.2 

0 

0 

0 

V19-H32.. 

2.5 

8.0 

20 

3 

V10-H15.. 

1.2 

0 

0 

0 

V19-H33.. 

1.1 

18.0 

20 

3 

V10-H73.. 

3.0 

2.0 

6 

2 

V19-H3'i.. 

1.3 

12.0 

15 

0 

V11-H16.. 

1.2 

0 

0 

0 

V19-H35.. 

1.2 

3.3 

4 

0 

V11-H72.. 

0.8 

0 

0 

0 

V19-H36.. 

1.4 

7.8 

11 

0 

V11-H73.. 

<i.2 

1.2 

5 

5 

V19-H37.. 

1.2 

10.8 

13 

0 

V12-H16.. 

1.2 

0 

0 

0 

V19-H38. . 

0.7 

1.4 

1 

0 

V12-H70.. 

0.5 

0 

0 

0 

V19-H39.. 

0.3 

3.3 

1 

0 

V12-H71.. 

0.9 

0 

0 

0 

V19-H65.. 

0.5 

0 

0 

0 

V12-H72.. 

5.1 

l.-i 

7 

4 

V19-H70.. 

1.9 

0 

0 

0 

V12-H73.. 

0.7 

0 

0 

0 

V19-H71. . 

l.A- 

0 

0 

0 

V13-H16.. 

1.2 

0 

0 

0 

V20-H65.. 

1.2 

0.8 

1 

0 

V13-H69.. 

0.2 

0 

0 

0 

V20-H71. . 

1.7 

0 

0 

0 

V13-H70.. 

3.2 

2.5 

8 

5 

V21-H50., 

1.2 

0.8 

1 

0 

V13-H71.. 

A.l 

1.2 

5 

4 

V21-H51.. 

2.4 

2.9 

7 

6 

V13-H72.. 

2.0 

0 

0 

0 

V21-H52.. 

1.6 

5.0 

8 

5 

V1A-H16.. 

1.2 

0 

0 

0 

V21-H62.. 

2.3 

2.2 

5 

4 

V14-H69.. 

2.0 

1.0 

2 

0 

V21-H63.. 

1.8 

1.1 

2 

2 

Vl'i-H70. . 

1.6 

0.6 

1 

0 

V21-H64.. 

5.7 

3.2 

18 

9 

V14-H72.. 

3.2 

0.9 

3 

1 

V21-H65.. 

1.9 

0.5 

1 

0 

V15-H15.. 

0.7 

0 

0 

0 

V22-H52., 

0.5 

2.0 

1 

0 

V15-H16., 

2.5 

0 

0 

0 

V22-H53.. 

1.7 

1.2 

2 

1 

V15-H17.. 

0.2 

0 

0 

0 

V22-H54.. 

1.2 

0.8 

1 

1 

V15-H69.. 

1.5 

0.7 

1 

0 

V22-H55. 

1.3 

2.3 

3 

2 

V15-H70.. 

1.2 

1.7 

2 

1 

V22-H56. 

1.0 

0 

0 

0 

V15-H73.. 

1.0 

0 

0 

0 

V22-H57. 

1.0 

2.0 

2 

1 

V16-H15.. 

0.6 

0 

0 

0 

V22-H58. 

0.7 

2.8 

2 

2 

V16-H17. . 

0.9 

0 

0 

0 

V22-H60. 

0.3 

6.6 

2 

2 

V16-H18.. 

0.9 

0 

0 

0 

V22-H61. 

4.5 

2.2 

10 

7 

V16-H19.. 

1.2 

0.8 

1 

1 

V22-H65. 

5.5 

2.2 

12 

6 

V16-H20.. 

1.2 

0.8 

1 

0 

V23-H58. 

1.2 

0.8 

1 

0 

V16-H21.. 

0.9 

2.2 

2 

0 

V23-H59. 

3.2 

0.9 

3 

1 

V16-H68.. 

3.8 

1.0 

4 

0 

V23-H60. 

2.2 

0.9 

2 

0 

V16-H70.. 

1.3 

0 

0 

0 

^The   base  chart  is  USCGS  no.  8500.  The  side  of  each  chart  square  measures  18.52  ton.  (10  nauti- 
cal miles);  a  square  covers  an  area  of  343  km. ^  (100  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
comer  of  the  chart  (fig.  14)  and  vertical  numbering  at  the  lower  left  comer. 
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Table  C-7 — List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  III)  in  June 
1968,  showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected'' 


Hours 

Seals 

Seals 

Hours 

Seals 

Seals 

Square 

in 

seen  per 

Square 

in 

seen  per 

square 

hour 

Seen 

Collected 

square 

hour 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V  2-H90 

0.7 

1.4 

1 

1 

V  9-H77 

1.0 

3.0 

3 

1 

V  3-H88 

0.9 

1.1 

1 

1 

V  9-H78 

1.3 

0 

0 

0 

V  3-H89 

1.2 

0 

0 

0 

V  9-H79 

1.3 

0 

0 

0 

V  3-H90 

1.6 

1.2 

2 

1 

V  9-H80 

1.5 

0 

0 

0 

V  4-H87 

1.5 

0.7 

1 

0 

V10-H75 

0.8 

3.8 

3 

2 

V  4-H88 

0.7 

0 

0 

0 

V10-H76 

0.5 

0 

0 

0 

V  5-H85 

2.7 

1.5 

A 

-4 

V11-H7'; 

0.7 

2.8 

2 

2 

V  5-H86 

1.5 

0 

0 

0 

V11-H75 

0.9 

2.2 

2 

2 

V  6-H83 

1.6 

1.9 

3 

1 

V12-H74 

0.7 

0 

0 

0 

V  6-H8A 

1.2 

0 

0 

0 

V13-H73 

0.7 

0 

0 

0 

V  7-H81 

0.1 

0 

0 

0 

V13-H74 

0.2 

0 

0 

0 

V  7-H82 

1.2 

0 

0 

0 

VU-H73 

1.2 

0 

0 

0 

V  7-H83 

0.5 

0 

0 

0 

V15-H73 

1.0 

0 

0 

0 

V  9-H76 

0.8 

0 

0 

0 

-■•The  base  chart  is  USCGS  no.  8500.  The  side  of  each  chart  square  measures  18.52  km.  (lO  nauti- 
cal miles);  a  square  covers  an  area  of  343  km.^  (100  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
comer  of  the  chart  (fig.  15)  and  vertical  numbering  at  the  lower  left  comer. 


Table  C-8.--List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  III)  in  August 
1968,  showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected-' 


Hours 

Seals 

Seals 

Hours 

Seals 

Seals 

Square 

m 

seen  per 

Square 

in 

seen  per 

square 

hour 

Seen 

Collected 

square 

hour 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V  6-H87.. 

1.7 

0.6 

1 

0 

V17-H71.. 

1.7 

0.6 

1 

0 

V  7-H87. . 

0.7 

0 

0 

0 

V18-H43.. 

0.3 

0 

0 

0 

V  7-H86.. 

1.6 

0.6 

1 

0 

V18-H44.. 

1.2 

0 

0 

0 

V  8-H84.. 

1.0 

0 

0 

0 

V18-H45.. 

1.2 

0 

0 

0 

V  8-H85.. 

1.5 

0.6 

1 

0 

V18-H46.. 

1.2 

0 

0 

0 

V  9-H83.. 

1.0 

0 

0 

0 

V18-H47.. 

1.2 

0 

0 

0 

V  9-H84.. 

0.5 

2.0 

1 

0 

Vl8-tti8.. 

1.2 

0 

0 

0 

V10-H80.. 

0.7 

0 

0 

0 

V18-H49.. 

1.2 

0 

0 

0 

V10-H81.. 

1.4 

0 

0 

0 

V18-H50.. 

1.3 

0 

0 

0 

V10-H82.. 

1.5 

0.6 

1 

0 

V18-H51. . 

1.2 

0 

0 

0 

V10-H83.. 

0.3 

0 

0 

0 

V18-H52.. 

0.4 

0 

0 

0 

V1A-H71. . 

0.7 

0 

0 

0 

V18-H70.. 

0.8 

1.2 

1 

0 

V14-H72.. 

0.8 

2.5 

2 

0 

V18-H71.. 

0.7 

0 

0 

0 

V15-H71.. 

1.2 

0.8 

1 

0 

V19-H52.. 

0.9 

0 

0 

0 

V16-H71.. 

1.7 

1.1 

2 

0 

V19-H53.. 

0.7 

0 

0 

0 

V17-H24 . . 

0.7 

0 

0 

0 

V19-H63.. 

0.7 

0 

0 

0 

V17-H25.. 

1.2 

0.8 

1 

1 

V19-H70.. 

1.0 

0 

0 

0 

V17-H26. . 

1.3 

0 

0 

0 

V20-H64.. 

1.1 

0 

0 

0 

V17-H27.. 

1.2 

0 

0 

0 

V20-H65.. 

1.1 

0 

0 

0 

V17-H28. . 

1.2 

0 

0 

0 

V20-H66.. 

1.1 

0 

0 

0 

V17-H29.. 

1.3 

0 

0 

0 

V20-H67. . 

1.0 

0 

0 

0 

V17-H30. . 

1.5 

0 

0 

0 

V20-H68.. 

1.2 

0 

0 

0 

V17-H31.. 

1.2 

0 

0 

0 

V20-H69.. 

1.2 

0 

0 

0 

V17-H32.. 

1.0 

0 

0 

0 

V20-H71. . 

1.5 

0.6 

1 

0 

V17-H33.. 

1.1 

0 

0 

0 

V21-H70. 

1.5 

0 

0 

0 

V17-H34.. 

0.2 

0 

0 

0 

V21-H71.. 

0.7 

0 

0 

0 

■"■The  base  chart  is  USCGS  no.  8500.  The  side  of  each  chart  square  measures  18.52  km 
cal  miles) ;  a  square  covers  an  area  of  343  km 
by  a  system  of  vertical  and  horizontal  numbers 
comer  of  the  chart  (fig.  18)  and  vertical  numbering  at  the  lower  left  comer 


(10  nauti- 
^  (100  square  nautical  miles).  Squares  are  located 
Horizontal  numbering  begins  at  the  lower  right 
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Table  C-9 List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  IV)  in  June  1968, 

showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected 


Hours 

Seals 

Seals 

Hours 

Seals 

Seals 

Square 

in 

seen  per 

Square 

in 

seen  per 

square 

hour 

Seen 

Collected 

square 

hour 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V27-H27.. 

l.A 

2.1 

3 

3 

V31-H18.. 

0.7 

0 

0 

0 

V28-H22.. 

5.3 

1.9 

10 

7 

V31-H19.. 

0.7 

0 

0 

0 

V28-H23.. 

2.2 

1.4 

3 

2 

V31-H20.. 

3.6 

3.0 

11 

2 

V28-H2';.. 

1.5 

10.0 

15 

6 

V31-H21. . 

1.7 

2.9 

5 

4 

V23-H25.. 

1.9 

6.8 

13 

4 

V31-H22.. 

1.0 

2.0 

2 

0 

V28-H26.. 

13.6 

2.8 

38 

19 

V31-H23.. 

8.6 

0.5 

4 

0 

V28-H27. . 

5.0 

4.2 

21 

2 

V31-H24.. 

6.3 

1.1 

7 

0 

V28-H28.. 

4.2 

3.1 

13 

0 

V31-H25.. 

4.8 

0 

0 

X   0 

V28-H29.. 

1.7 

1.2 

2 

0 

V31-H26.. 

6.8 

1.3 

9 

'  0 

V29-H19.. 

0.6 

0 

0 

0 

V31-H27. . 

0.3 

1.0 

3 

0 

V29-H20.. 

0.7 

0 

0 

0 

V31-H28.. 

1.2 

0 

0 

0 

V29-H21.  . 

6.0 

1.5 

9 

3 

V32-H  8.. 

2.2 

3.2 

7 

6 

V29-H22.. 

9.9 

1.8 

18 

6 

V32-H  9.. 

4.8 

2.5 

12 

8 

V29-H23.. 

8.1 

2.1 

17 

9 

V32-H10.. 

1.8 

1.6 

3 

3 

V29-H2^.. 

6.4 

0.6 

4 

0 

V32-H11.. 

1.9 

2.6 

5 

3 

V29-H25.. 

1.4 

1.4 

2 

2 

V32-H12.. 

0.8 

1.2 

1 

0 

V29-H26.. 

4.8 

1.4 

7 

0 

V32-H14.. 

1.2 

0 

0 

0 

V29-H27.. 

3.8 

3.2 

12 

0 

V32-H15.. 

1.0 

0 

0 

0 

V29-H28.. 

2.8 

0.4 

1 

0 

V32-H18. . 

1.6 

0 

0 

0 

V30-H19.. 

1.6 

0.6 

1 

0 

V32-H19.. 

0.4 

0 

0 

0 

V30-H20.. 

1.6 

0.6 

1 

0 

V32-H20.. 

0.7 

5.7 

4 

0 

V30-H21.. 

6.8 

2.2 

15 

9 

V32-H23.. 

5.2 

0.4 

2 

1 

V30-H22.. 

14.5 

1.4 

20 

6 

V32-H24.. 

1.3 

0 

0 

0 

V30-H23.. 

10.9 

0.7 

8 

1 

V33-H  5.. 

2.2 

2.2 

5 

1 

V30-H2<i.. 

6.8 

0.6 

4 

2 

V33-H  6.. 

1.8 

0.6 

1 

0 

V30-H25.. 

4.6 

0 

0 

0 

V33-H  7.. 

1.2 

0.3 

3 

1 

V30-H26.. 

3.6 

1.6 

6 

0 

V33-H  8.. 

0.4 

0 

0 

0 

V30-H27.. 

7.5 

2.9 

22 

0 

V34-H  2.. 

2.2 

3.6 

8 

4 

V30-H28.. 

1.8 

0.5 

1 

0 

V34-H  3.. 

2.0 

2.5 

5 

3 

V31-H15.. 

0.5 

0 

0 

0 

V34-H  4.. 

2.0 

0.5 

1 

0 

V31-H16.. 

1.3 

0 

0 

0 

V35-H  1.. 

1.8 

1.1 

2 

2 

V31-H17. . 

1.8 

1.1 

2 

0 

■■■The  base  chart  is  USCGS  no.  8802.  The  side  of  each  chart  square  measures  18.52  Ian.  (10  nauti- 
cal miles);  a  square  covers  an  area  of  343  km. ^  (lOO  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
comer  of  the  chart  (fig.  16)  and  vertical  numbering  at  the  lower  comer. 
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Table  C-10. — List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  IV)  in  July 
1968,  showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected'^' 


Hours 

Seals 

Seals 

Hours 

Seals 

Seals 

Square 

in 

seen  per 
hour 

Square 

in 

seen  per 
hour 

square 

Seen 

Collected 

square 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V27-H27.. 

0.7 

0 

0 

0 

V33-H26.. 

11.0 

0.8 

9 

5 

V28-H26.. 

1.7 

1.7 

3 

3 

V33-H27.. 

14.3 

4.7 

68 

31 

V28-H27.. 

2.6 

3.8 

10 

4 

V33-H28.. 

3.3 

1.8 

6 

1 

V28-H28. . 

3.0 

2.0 

6 

2 

V33-H30.. 

1.7 

3.5 

6 

1 

V29-H23.. 

2.1 

0.9 

2 

1 

V34-H24.. 

1.3 

0.8 

1 

0 

V29-H2';.. 

2.3 

1.3 

3 

1 

V34-H25.. 

1.5 

2.6 

4 

1 

V29-H25.. 

0.6 

5.0 

3 

1 

V34-H26.. 

7.1 

2.2 

16 

2 

V29-H26.. 

3.1 

1.0 

3 

3 

V34-H27.. 

5.9 

2.7 

16 

6 

V29-H28.. 

2.6 

0 

0 

0 

V34-H28.. 

3.6 

1.9 

7 

0 

V30-H22.. 

0.9 

0 

0 

0 

V34-H30.. 

2.4 

3.3 

8 

2 

V30-H23.. 

3.2 

1.8 

6 

2 

V35-H24.. 

1.2 

1.6 

2 

1 

V30-H25.. 

2.5 

2.8 

7 

2 

V35-H25.. 

5.0 

1.4 

7 

4 

V30-H26.. 

1.9 

1.6 

3 

1 

V35-H26.. 

3.5 

1.7 

6 

0 

V30-H27.. 

0.8 

1.2 

1 

0 

V35-H27.. 

3.2 

2.1 

7 

2 

V30-H28.. 

4.2 

0.2 

1 

0 

V35-H28.. 

2.5 

0.4 

1 

1 

V30-H29.. 

3.7 

0 

0 

0 

V35-H29.. 

2.1 

0.9 

2 

0 

V31-H23.. 

6.3 

0.9 

6 

0 

V35-H30.. 

2.2 

1.8 

4 

0 

V31-H24.. 

4.4 

0.9 

4 

1 

V36-H24.. 

1.2 

2.5 

3 

3 

V31-H26.. 

1.7 

3.5 

6 

0 

V36-H25.. 

4.6 

2.2 

10 

6 

V31-H28.. 

3.2 

0.3 

1 

0 

V36-H26.. 

1.2 

1.6 

2 

2 

V31-H29.. 

7.8 

1.1 

9 

2 

V36-H27.. 

3.3 

1.8 

6 

4 

V32-H23.. 

0.3 

0 

0 

0 

V36-H28.. 

5.5 

3.3 

18 

7 

V32-H24.. 

10.8 

2.7 

29 

2 

V36-H29.. 

5.1 

1.4 

7 

3 

V32-H25.. 

5.1 

1.0 

5 

0 

V36-H30.. 

6.9 

0.7 

5 

2 

V32-H26.. 

13.2 

0 

0 

0 

V36-H31.. 

1.7 

1.8 

3 

0 

V32-H27.. 

4.0 

0 

0 

0 

V36-H32.. 

2.5 

2.0 

5 

2 

V32-H28.. 

6.7 

0.4 

3 

1 

V37-H25.. 

2.7 

1,5 

4 

1 

V32-H29.. 

1.2 

0.8 

1 

1 

V37-H29.. 

1.1 

0 

0 

0 

V32-H30.. 

1.2 

4.2 

5 

1 

V37-H30.. 

1.1 

1.8 

2 

1 

V33-H24.. 

2.4 

1.6 

4 

2 

V37-H31.. 

2.5 

1.6 

4 

1 

V33-H25.. 

12.4 

1.1 

14 

6 

V37-H32.. 

2.6 

3.5 

9 

4 

■"■The  base  chart  is  USCGS  no.  8802.  The  side  of  each  chart  square  measures  18.52  km.  (10  nauti- 
cal miles);  a  square  covers  an  area  of  343  km.^  (lOO  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
corner  of  the  chart  (fig.  17)  and  vertical  numbering  at  the  lower  left  comer. 
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Table  C-11. — List  of  chart  squares  occupied  by  a  research  vessel  off  Alaska  (Area  IV)  in  August 
1968,  showing  hours  in  square,  seals  seen  per  hour,  and  number  of  seals  seen  and  collected"'' 


Square 

Hours 

Seals 

Seals 

Square 

Hours 

Seals 
seen  per 

Seals 

in 

seen  per 

in 

square 

hour 

Seen 

Collected 

square 

hour 

Seen 

Collected 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

V30-H1';.. 

0.8 

1.2 

1 

0 

V33-H26.. 

2.8 

1.1 

3 

0 

V30-H15.. 

0.7 

0 

0 

0 

V33-H27.. 

14.2 

5.8 

82 

36 

V30-H22.. 

1.2 

0.8 

1 

0 

V33-H28.. 

1.8 

3.3 

6 

1 

V30-H23.. 

1.2 

0 

0 

0 

V33-H31.. 

2.2 

15.9 

35 

5 

V30-H24.. 

1.2 

0.8 

1 

0 

V34-H  4.. 

0.3 

6.6 

2 

0 

V30-H25.. 

1.1 

0 

0 

0 

V34-H25.. 

1.2 

6.6 

8 

4 

V30-H26.. 

1.2 

1.6 

2 

0 

V34-H26.. 

4.8 

4.2 

20 

8 

V30-H28.. 

1.0 

0 

0 

0 

V34-H27.. 

9.9 

6.4 

64 

-   22 

V31-H11.. 

1.2 

2.5 

3 

0 

V34-H28.. 

1.1 

4.5 

5 

'   3 

V31-H12.. 

1.1 

2.7 

3 

0 

V34-H31.. 

1.0 

6.0 

6 

0 

V31-H13.. 

1.0 

3.0 

3 

0 

V34-H32.. 

1.0 

9.0 

9 

0 

V31-H27.. 

1.2 

0 

0 

0 

V35-H32.. 

2.1 

10.5 

22 

5 

V31-H28.. 

3.9 

0.5 

2 

1 

V36-H33.. 

2.6 

9.2 

24 

3 

V31-H29.. 

0.7 

0 

0 

0 

V36-H34.. 

1.0 

4.0 

4 

0 

V32-H  7.. 

0.7 

0.3 

2 

0 

V37-H33.. 

1.2 

20.0 

24 

0 

V32-H  8.. 

0.9 

1.1 

1 

0 

V37-H34.. 

1.3 

6.9 

9 

0 

V32-H  9.. 

1.0 

1.0 

1 

0 

V38-H35.. 

2.3 

6.5 

15 

0 

V32-H10.. 

1.1 

2.7 

3 

0 

V39-H36.. 

1.8 

18.3 

33 

0 

V32-H26.. 

2.4 

0 

0 

0 

V40-H37.. 

1.2 

11.7 

14 

0 

V32-H27.. 

0.9 

0 

0 

0 

V41-H37.. 

1.3 

3.0 

4 

0 

V32-H28.. 

4.8 

1.2 

6 

3 

V42-H38.. 

1.6 

2.5 

4 

0 

V32-H30.. 

2.5 

9.6 

24 

1 

V43-H38.. 

0.2 

0 

0 

0 

V33-H  4.. 

0.9 

0 

0 

0 

V47-H40.. 

0.7 

1.4 

1 

0 

V33-H  5.. 

1.0 

0.3 

3 

0 

V48-H40.. 

0.5 

6.0 

3 

0 

V33-H  6.. 

0.9 

1.1 

1 

0 

V48-H41.. 

1.2 

7.5 

9 

0 

V33-H  7.. 

0.3 

0 

0 

0 

V49-H41.. 

0.2 

35.0 

7 

0 

■■•The  base  chart  is  USCGS  no.  8802.  The  side  of  each  chart  square  measures  18.52  km.  (10  nauti- 
cal miles);  a  square  covers  an  area  of  343  km.^  (lOO  square  nautical  miles).  Squares  are  located 
by  a  system  of  vertical  and  horizontal  numbers.  Horizontal  numbering  begins  at  the  lower  right 
comer  of  the  chart  (fig.  18)  and  vertical  numbering  at  the  lower  left  comer. 
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Table  C-12. — Total  seals  sighted,  collected,  wounded  and  lost,  and  killed  and  lost,  1958-68 


Year 


Total 

seals 

sighted  ■"■ 


Sighted  seals 


Collected 


Wounded  and  lost 


Killed  and  lost 


Number 


Number 


Percent 


Number 


Percent 


Number 


Percent 


1958 

1959 

1960 

1961 

1962 

1963 

196<; 

1965 

1966 

1967^ . . . 
1968^... 

Total. 


,02A 
,919 
,287 
,^15 
,111 
,790 
,86-4 
,627 
,704 
897 
,587 


45,225 


1,503 

1,548 

1,495 

1,352 

1,483 

1,355 

883 

419 

444 

132 

830 


11,444 


21.4 
26.2 

23.8 
40.0 
24.3 
23.4 
30.8 
27.8 
16.4 
14.7 
32.1 


302 

316 

271 

176 

178 

202 

97 

50 

78 

27 

66 


25.3 


1,763 


3.4 
3.1 
2.9 

3.0 

2.6 


3.9 


255 

286 

241 

124 

133 

143 

68 

45 

67 

22 

104 


1,488 


3.6 
4.8 
3.8 
3.6 
2.2 
2.5 
2.4 
2.8 
2.5 
2.5 
4.0 


3.3 


■"■All  seals  sighted  are  not  hunted. 

^Includes  16  days  during  November  and  December  1966. 

■'includes  25  days  during  November  and  December  1967. 


Table  C-13. — Number  and  percentage  of  seals  shot  at  sea  that  were  collected,  wounded  and  lost,  and 

killed  and  lost,  1958-68 


Year 


Total 
seals 
shot 


Seals  shot 


Collected 


Wounded  and  lost 


Killed  and  lost 


Number 


Number 


Percent 


Number 


Percent 


Number 


Percent 


1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967^... 
19682... 

Total. 


2,060 

2,150 

2,007 

1,652 

1,794 

1,700 

1,048 

514 

589 

181 

1,000 


14,695 


1,503 

1,548 

1,495 

1,352 

1,483 

1,355 

883 

419 

444 

132 

830 


11,444 


73.0 
72.0 
74.5 
81.8 
82.7 
79.7 
84.3 
81.5 
75.4 
72.9 
83.0 


302 

316 

271 

176 

178 

202 

97 

50 

78 

27 

66 


77.9 


1,763 


14.6 
14.7 
13.5 
10.7 

9.9 
11.9 

9.3 

9.7 
13.2 
14.9 

6.6 


12.0 


255 

286 

241 

124 

133 

143 

68 

45 

67 

22 

104 


1,488 


12.4 

13.3 

12.0 

7.5 

7.4 


8.4 

6.4 

8.8 

11.4 

12.2 

10.4 


10.1 


■"■Includes  16  days  during  November  and  December  1966. 
^Includes  25  days  during  November  and  December  1967. 
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Table  C-W — Number  of  seals  seen,  and  number  seen  per  boat-hunting  day,  by  10-day  periods,  off 

Washington,  27  November  1967  to  26  February  1968 


10-day  period 


Boat -hunting 
days-'- 


Total  seals 
seen 


Seals 

seen  per 

boat-hunting 

day 


Seals 
seen  per 

10-day 
interval 


Number 


Number 


21-30  Nov. 

1-10  Dec. 
11-20  Dec. 
21-31  Dec. 

1-10  Jan. 
11-20  Jan. 
21-31  Jan. 

1-10  Feb. 
11-20  Feb. 
21-29  Feb. 

Total... 


39.25 


1,078 


Number 


27.5 


Percent 


3.00 

9 

3.0 

0.8 

3.25 

12 

3.7 

1.1 

6.00 

203 

33.8 

18.8 

No  sealing 

6.25 

174 

27.8 

16.2 

2.25 

11 

4.9 

1.0 

5.75 

190 

33.0 

17.6 

5.50 

311 

56.5 

.28.9 
^  5.8 

4.25 

62 

14.6 

3.00 

106 

35.3 

9.8 

100.0 


■"■A  boat-hunting  day  is  a  day  in  which  a  vessel  is  used  for  8  hours  or  more;  units  of  boat-hunt- 
ing days  are  0.25,  0.50,  0.75,  and  1.00. 


Table  C-15. — Number  of  seals  seen,  and  number  seen  per  boat-hunting  day,  by  10-day  periods,  in 

Alaska  waters,  18  May  to  24  August  1968 


10-day  period 


Boat -hunting 
days""- 


Total  seals 
seen 


Seals 

seen  per 

boat -hunting 

day 


Seals 
seen  per 

10 -day 
interval 


11-20  May. . 
21-31  May. . 

1-10  June. 
11-20  June. 
21-30  June. 

1-10  July. 
11-20  July. 
21-31  July. 

1-10  Aug.. 
11-20  Aug.. 
21-31  Aug.. 

Total 


Number 

Number 

Number 

Percent 

2.50 

7 

2.8 

0.5 

9.50 

245 

25.8 

16.2 

7.00 

89 

12.7 

5.9 

4.75 

130 

27.4 

8.6 

9.00 

171 

19.0 

11.3 

6.50 

105 

16.2 

6.9 

7.00 

113 

16.1 

7.5 

6.50 

165 

25.4 

10.9 

4.25 

196 

46.1 

13.1 

6.25 

287 

45.9 

19.0 

3.00 

1 

0.3 

0.1 

66.25 


1,509 


22.8 


100.0 


■"•A  boat-hunting  day  is  a  day  in  which  a  vessel  is  used  for  8  hours  or  more;  units  of  boat-hunt- 
ing days  are  0.25,  0.50,  0.75,  and  1.00. 
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Table  C-16.- 


-Number  of  seals  collected,  and  number  collected  per  boat-hunting  day,  by  10-day 
periods,  off  Washington,  27  November  1967  to  26  February  1968 


10 -day 

Boat- 

hunting 

days-'- 

Seals  collected 

Seals 
per  boat 

COllf 

-hunt 

;cted 

period 

Males 

Females 

Total 

ing  day 

Number 

Number 

Number 

Number 

Number 

Percent 

21-30  Nov 

3.00 

0 

3 

3 

1.0 

0.8 

1-10  Dec 

3.25 

0 

0 

0 

0.0 

0.0 

11-20  Dec 

6.00 

1 

81 

82 

13.7 

21.9 

21-31  Dec 

No  sealing 

1-10  Jan 

6.25 

3 

56 

59 

9.4 

15.8 

11-20  Jan 

2.25 

U 

1 

5 

2.2 

1.3 

21-31  Jan 

5.75 

7 

-W 

51 

8.9 

13.6 

1-10  Feb 

5.50 

U 

lOi 

108 

19.6 

29.0 

11-20  Feb 

^.25 

3 

18 

21 

4.9 

5.6 

21-29  Feb 

3.00 

12 

33 

-45 

15.0 

12.0 

Total 

39.25 

3^ 

3^U 

374 

9.5 

100.0 

""-A  boat-hunting  day  is  a  day  in  which  a  vessel  is  used  for  8  hours  or  more;  units  of  boat-hunt- 
ing days  are  0.25,  0.50,  0.75,  and  1.00. 


Table  C-17. — Number  of  seals  collected,  and  number  collected  per  boat-hunting  day,  by  10-day 
periods,  in  Alaska  waters,  18  May  to  24  August  1968 


Boat- 

Seals  collected 

10 -day 

hunting 
days^ 

Seals 
per  boat 

collected 

period 

Males 

Females 

Total 

-hunting  day 

Number 

Number 

Number 

Number 

Number 

Percent 

11-20  May 

2.50 

1 

2 

3 

1.2 

0.7 

21-31  May 

9.50 

28 

69 

97 

10.2 

21.2 

1-10  June... 

7.00 

12 

37 

49 

7.0 

10.8 

11-20  June... 

4.75 

7 

37 

44 

9.3 

9.7 

21-30  June... 

9.00 

4 

37 

41 

4.6 

9.0 

1-10  Jul;y... 

6.50 

7 

W 

21 

3.2 

4.6 

11-20  July... 

7.00 

9 

34 

43 

6.1 

9.4 

21-31  July... 

6.50 

10 

55 

65 

10.0 

14.2 

1-10  Aug 

4.25 

W 

64 

78 

18.4 

17.1 

11-20  Aug 

6.25 

0 

14 

14 

2.2 

3.1 

21-31  Aug 

3.00 

0 

1 

1 

0.3 

0.2 

Total 

66.25 

92 

364 

456 

6.9 

100.0 

■"■A  boat-hunting  day  is  a  day  in  which  a  vessel  is  used  for  8  hours  or  more;  units  of  boat-hunt- 
ing days  are  0.25,  0.50,  0.75,  and  1.00 
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Table  C-18. --Number  of  seals  per  group  among  1,078  seals  sighted 
off  Washington,  27  November  1967  to  26  February  1968 


Number  of 

seals  in 

group 


Seals 


Number 

Number 

Percent 

1 

440 

440 

40.8 

2 

134 

268 

24.9 

3 

49 

147 

13.6 

^ 

25 

100 

9.3 

5 

11 

55 

5.1 

6 

6 

36 

3.3 

7 

2 

14 

1.3 

9 

2 

18 

1.7 

Total 

669 

1,078 

100.0 

^ 


Table  C-19. — Number  of  seals  per  group  among 
1,509  seals  sighted  in  Alaska  waters,  18  May 
to  24  August  1968 


Number  of 

seals  in 

group 


Seals 


Number 


Number 


Percent 


1 

2 

3 

4 

5 

Total. , 


1,025 

1,025 

68.0 

168 

336 

22.2 

35 

105 

7.0 

7 

28 

1.8 

3 

15 

1.0 

1,238 


1,509 


100.0 
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Table  C-^O.  --Thickness  of  subcutaneous  fat  in  yearling  —  fur  seals  collected  pelagically  off  Washington  ,    1968 


US-68 
field 

Date 
collected 

Sex 

Measurement  of 
fat  thickness 

Body 

Remarks 

L.xaminer 

number 

Sternum     [    Pelvic 

Length    |     Weight 

5 
10 
30 
33 
53 
56 
57 
58 
61 
62 
63 
65 
69 
71 
11 
79 
81 
82 
85 
88 
89 
93 
98 


99 
101 

116 
120 
121 
124 
133 
146 
147 
148 
175 
176 
177 
178 
180 
181 
192 
215 
217 
22  1 
223 
224 
22  5 
227 
231 
2  32 
233 
239 
245 
249 
255 
2  56 
257 
2  58 
260 
261 
263 
264 
265 
266 
267 
269 
270 
272 
273 
276 
280 
281 
282 
286 


Jan. 
3 
3 
3 

4 


10 
10 
12 
13 
13 
21 
21 
21 
21 
23 
23 
23 
23 
27 
27 
30 
30 


30 

30 

Feb. 

1 

5 


10 
10 


10 
10 


11 

11 


25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 


F 
F 
F 
F 
F 
F 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
F 
F 
F 
F 


F 
F 
F 
M 
F 
F 
F 
F 
F 
F 
M 
F 
F 
M 
F 
F 
M 
F 
F 
F 
M 
M 
F 
F 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
F 
F 
F 
F 


25 
17 
34 
29 
13 
11 
10 
20 
20 
12. 
21 
25 


16 
25 
0 
0 
9 
0 


16 
1 


20 
14 


17 
13 
1 
20 
25 
12 
15 
14 
20 
12 
14 
15 


16 
4 
19 
13 
14 
16 
10 
10 
16 
15 
12 
21 
18 
23 
15 
25 
12 
0 
16 
10 
15 
20 
10 


13 
0 


9 

9 

3 

12 

13 


0 
8 
13 
0 
0 
5 
0 


13 

1 

1 

4 

16 

12 

6 

3 

2 

10 


10 

1 

15 

16 

10 

11 

9 

18 

9 

7 

12 

7 

10 

9 

10 


13 
11 

9 

8 
11 
12 

3 
12 
10 

0 
14 

6 
10 
11 

6 


75 
72 
70 
78 
70 
78 
80 
84 
82 
74 
86 
77 
79 
80 
81 
79 
76 
68 
74 
78 
75 
77 
78 


74 
71 
76 
87 
87 
75 
79 
72 
81 
80 
70 
80 
78 
69 
72 
79 
72 
75 
82 
82 


75 
75 
79 
86 


78 
82 
82 
85 
70 
75 
75 
75 


8.0 
6.0 

6.  5 
9.  5 

8.  0 

7.  5 
10.  0 
10.  0 

9.0 
7.  5 
13.0 
10.0 

10.  5 

11.  5 
10.  5 

9.  5 


10.  0 

8.  0 


10.  0 

8.  5 
8.0 

9.  0 
10.  0 
10.  0 

8.  0 
10.  0 
10.  0 

6.  0 

9.  0 
9.  0 
8.0 
8.  0 

10.  5 


9.  5 
9.  0 
9.  0 
10.  5 
12.  0 
10.  5 
8.0 
8.  0 
10.  0 
10.  0 
10.  0 

6.  5 

7.  0 

6.  0 

7.  0 

8.  0 

7.  0 
10.  0 

5.  5 
6.0 

8.  0 
6.0 


Frozen,  examined  in  lab. 

do. 

do. 

do. 

-- do. 

do. 

do. --- 

do. 

do. 

do. 

do. 

do. 

do. 

--do. 

do. 

-do. 

do.  .-- 

do. 

do.  - 

Blubber  too  thin  to  measure 

do. 

Not  frozen,    examined  in  field 

Found  floating  dead  in  water, 
carcass  frozen,  examined  at 
lab,    animal  in  poor  shape 

Examined  in  field,    not  frozen 

do. 

do. 

do. 

do. - 

do. 

do. - 

do. 

do. 

-- do. 

---do. 

do. 

do. 

do. 

do. 

do. 

do. 

--- do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

--- do. - 

do. - 

do. 

do. - 

---do. 

Frozen,    examined  in  lab. 

--do 

do 

--- do 

Examined  in  field,    not  frozen 
Frozen,    examined  in  lab. 
Examined  in  field,    not  frozen 

do. 

Frozen,    examined  in  lab. 

do. 

Examined  in  field,    not  frozen 


MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

MK 

RKS 

RKS 

RKS 

MK 


KKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

RKS 

MK 

MK 

MK 

MK 

MK 

RKS 

MK 

RKS 

RKS 

MK 

MK 

RKS 


1/  These  seals  were  born  in  late  June  and  July  1967. 
2/  MK=Mark  Keyes;  RKS=  Richard  K.    Stroud. 
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Table  C-23.  --Monthly  mean  lengths  of  post   partum  fur  seals  collected  pelagically 

by  the  United  States  in  the  eastern  Pacific,     1968 


June 

Ju 

ty 

Aug 

ust 

Com 

ained  len 

gth 

Mean 

Mean 

Mean 

Standard 

Age 

Srals 

length 

Seal 

s 

length 

Seals 

length 

Seals 

Mean 

deviation 

Years 

Number 

Cm. 

Numb 

er 

Cm . 

Number 

Cm. 

Number 

Cm. 

Cnn. 

4 

- 

- 

- 

- 

2 

115.  0 

2 

115.0 

4.2 

5 

- 

- 

1 

112.  0 

1 

116.  0 

2 

114.  0 

2.  8 

6 

- 

- 

2 

120.  0 

2 

122.  5 

4 

121.2 

6.4 

7 

- 

- 

2 

121.  0 

7 

125.  1 

9 

124.  2 

6.  8 

8 

1 

123.  0 

1 

126.  0 

2 

124.0 

4 

124.2 

^ 

3.5 

9 

- 

- 

2 

125.  0 

2 

123.  5 

4 

124.2 

2.8 

10 

- 

- 

- 

- 

1 

127.  0 

1 

127.  0 

- 

11 

- 

- 

1 

127.  0 

2 

124.  0 

3 

125.  0 

2.6 

12 

- 

- 

- 

- 

3 

127.  3 

3 

127.  3 

1.2 

13 

- 

- 

Z 

128.  0 

2 

118.  5 

4 

123.  2 

5.9 

14 

- 

- 

2 

126.  0 

3 

126.  0 

5 

126.  0 

6.2 

15 

- 

- 

4 

123.  7 

3 

131.  3 

7 

127.  0 

7.  7 

16 

- 

t 

1 

130.  0 

5 

134.2 

6 

133.  5 

8.6 

17 

- 

- 

1 

123.  0 

2 

127.  5 

3 

126.  0 

2.6 

18 

- 

- 

1 

123.  0 

- 

- 

1 

123.  0 

- 

19 

- 

- 

1 

129.  0 

- 

- 

1 

129.  0 

- 

20 

_ 

- 

_ 

- 

2 
39 

125.  0 

2 
61 

125.0 

2.8 

Total 

1 

21 
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Table  C-24.  --Monthly  mean  weights  of  post   partum  fur  seals  collected  pelagically 

by  the  United  States  in  the  eastern  Pacific,    1968 


June 

July 

Aug 

ust 

Comb 

med  weij 

ht 

Mean 

Mean 

Mean 

Standard 

Age 

Seals 

weight 

Seals 

weight 

Seals 

weight 

Seals 

Mean 

deviation 

Years 

Number          Kg. 

Number 

K^ 

Number 

K£i 

Number 

K£^ 

Ji£- 

4 

- 

- 

- 

2 

26.  0 

2 

26.  0 

3.5 

5 

- 

1 

26.  0 

1 

ZZ.  0 

2 

24.  0 

2.  8 

6 

- 

2 

30.  7 

2 

33.  7 

4 

32.2 

2.  3 

7 

- 

2 

34.2 

7 

33.  8 

9 

33.  9 

3.  3 

8 

1                 33.  5 

1 

37.  0 

2 

35.  7 

4 

35.  5 

3.  4 

9 

- 

2 

33.  5 

2 

29.  0 

4 

31.2 

2.  9 

10 

- 

- 

- 

1 

32.  0 

1 

32.  0 

- 

11 

- 

1 

31.  5 

2 

34.7 

3 

33.  7 

4.  2 

12 

- 

- 

- 

3 

37.  3 

3 

37.  3 

2.  0 

13 

- 

2 

47.  2 

2 

32.0 

4 

39.6 

8.  8 

14 

- 

2 

35.  2 

3 

34.  5 

5 

34.  8 

3.  8 

15 

- 

4 

42.6 

3 

40.  5 

7 

41.  7 

4.  9 

16 

- 

1 

41.  0 

5 

43.  3 

6 

42.  9 

4.  0 

17 

- 

1 

37.  0 

2 

40.  7 

3 

39.  5 

2.  3 

18 

- 

1 

40.  0 

- 

- 

1 

40.  0 

- 

19 

- 

1 

50.  0 

- 

- 

1 

50.  0 

- 

20 

_ 

- 

- 

" 

2 

39 

37.  5 

2 
61 

37.  5 

3.  5 

Total 

1 

21 
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Table  C-29 Monthly  mean  lengths  (crown  rump)  and  weights  of  fur  seal  fetuses 

collected  pelagically  by  the  United  States  off  Washington,  1967-68^ 


Male 

Female 

Period 

Fetuses 

Mean 
length 

Xfean 
weight 

Fetuses 

Mean 
length 

Mean 
weight 

Number 


Cm. 


G. 


Number 


Cm. 


21-30  Nov.. 

1 

5.0 

5.2 

1 

1.8 

0.7 

11-21  Dec. 

17 

6.3 

10.0 

27 

5.2 

7.7 

1-10  Jan.. 

6 

8.3 

2^.8 

5 

7.3 

19.7 

■^Ifeasurements  were  taken  after  the  fetuses  were  preserved  in  formaldehyde. 


Table  C-30. — Manthly  mean  lengths  and  weights  of  fur  seal  fetuses  collected 
pelagically  by  the  United  States  in  the  eastern  Pacific,  1968 ■"■ 


^ 


Male 

Female 

Period 

Fetuses 

Mean 
length 

Mean 
weight 

Fetuses 

Mean 
length 

Mean 
weight 

Number 


Cm. 


1-10  Jan. . 

10 

13.9 

21-30  Jan.. 

5 

20.9 

1-10  Feb.. 

22 

28.0 

11-20  Feb.. 

3 

29.2 

21-28  Feb.. 

8 

30.9 

21-30  May. . 

2A. 

59.1 

1-10  June. 

lA 

61.1 

11-20  June. 

K 

64.1 

21-30  June. 

9 

6'^. A 

1-10  July. 

8 

63.6 

11-20  July. 

A 

64.6 

21-30  July. 

— 

-- 

Total 

121 

0.1 
0.2 
0.6 
0.7 
0.7 
4.3 
4.8 
5.5 
5.9 
5.9 
5.8 


Number 


Cm. 


8 

14.8 

12 

21.0 

26 

24.8 

3 

28.7 

3 

31.0 

26 

56.6 

17 

59.6 

21 

60.3 

16 

61.3 

2 

60.7 

3 

60.7 

3 

62.3 

1^ 

0.1 
0.3 
0.4 
0.6 
0.7 
3.7 
4.3 
5.0 
4.9 
5.2 
5.1 
5.5 


140 


■""Measurements  were  taken  from  fetuses  not  preserved  in  formaldehyde. 
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Table  C-31.  - 

-Reproductive  c 

ondition  ol 

female 

sea 

s  collected  pe 

Lagicallv  b> 

the 

Unite 

d  States  in 

the  eastern 

Pacific.    1967 

-68 

NuUiparous 

Primiparous 

Mult 

parous 

Age 

Nonpreg 

nanl 

1           Preg 

nant 

Nonp 

regnant 

I 

Preg 

nant 

Total 

Years 

Number 

Numbt 

r 

Number 

Percent 

Number 

Number 

Percent 

Number 

Nov  em 

ber 

2 

1 

- 

- 

- 

- 

- 

- 

1 

6 

_ 

. 

1 

100.  0 

- 

- 

- 

1 

9 

1 

- 

1 

- 

— 

—_ 

- 

1 
1 

100.  0 

1 

Total 

3 

PtTcent 

100.  0 

100.  0 

Decern 

ber 

2 

3 

- 

- 

- 

- 

- 

- 

3 

3 

7 

- 

- 

- 

- 

- 

- 

7 

4 

I  I 

. 

- 

-- 

- 

- 

- 

11 

5 

2 

- 

2 

100.  0 

- 

- 

- 

4 

6 

1 

- 

2 

100.  0 

- 

1 

100.  0 

4 

7 

2 

- 

4 

100.  0 

3 

1 

25.0 

10 

8 

_ 

1 

2 

66.  7 

- 

5 

100.  0 

8 

9 

- 

- 

- 

- 

1 

7 

87.  5 

8 

10 

- 

- 

- 

- 

2 

1 

33.  3 

3 

U 

_ 

_ 

- 

- 

1 

4 

80.  0 

5 

12 

- 

- 

- 

- 

- 

5 

100.  0 

5 

13 

- 

- 

- 

- 

- 

1 

100.  0 

1 

14 

_ 

_ 

- 

- 

- 

1 

100.  0 

1 

15 

. 

- 

- 

- 

- 

2 

100.  0 

2 

16 

- 

- 

- 

- 

- 

2 

100.  0 

2 

18 

_ 

_ 

- 

- 

- 

2 

100.  0 

2 

19 

_ 

_ 

- 

. 

- 

2 

100.  0 

2 

20 

_ 

- 

- 

- 

- 

1 

100.  0 

1 

22 

- 

- 

- 

- 

1 

0.  0 

1 

23 

26 

1 

10 

- 

1 
9 

- 

35 

0.  0 

1 

Total 

81 

Percent 

90.  9 

79.  5 

Januar 

i 

1 

15 

- 

- 

- 

- 

- 

- 

15 

2 

1 

- 

- 

- 

- 

- 

1 

3 

2 

- 

- 

- 

- 

- 

- 

2 

4 

15 

- 

1 

100.  0 

- 

- 

- 

16 

5 

5 

- 

1 

100.  0 

- 

- 

- 

6 

6 

1 

- 

4 

100.0 

- 

1 

100.  0 

6 

7 

4 

_ 

- 

- 

5 

100.  0 

9 

8 

_ 

. 

. 

- 

. 

4 

100.  0 

4 

9 

_ 

. 

- 

- 

2 

5 

71.  4 

7 

10 

- 

- 

- 

1 

8 

88.  9 

9 

11 

- 

_ 

- 

- 

- 

4 

100.  0 

4 

12 

_ 

- 

- 

- 

- 

8 

100.  0 

8 

13 

_ 

_ 

- 

- 

2 

100.  0 

2 

14 

_ 

_ 

- 

. 

- 

1 

100.  0 

1 

IS 

- 

- 

- 

- 

- 

3 

100.  0 

3 

16 

_ 

_ 

- 

- 

4 

100.  0 

4 

17 

Total 

43 

- 

6 

- 

"T 

- 

4 
49 

100.  0 

4 
101 

Percent 

100.  0 

94.2 

February 

1 

32 

. 

- 

- 

- 

- 

- 

32 

2 

2 

- 

- 

- 

- 

- 

- 

2 

3 

4 

- 

- 

- 

- 

- 

- 

4 

4 

18 

- 

- 

- 

- 

- 

- 

18 

5 

3 

- 

4 

100.0 

- 

- 

- 

7 

6 

1 

- 

6 

100.0 

- 

5 

100.  0 

12 

7 

5 

1 

2 

66.  7 

1 

7 

87.  5 

16 

8 

_ 

. 

- 

- 

1 

1 

50.  0 

2 

9 

_ 

1 

- 

0.  0 

1 

7 

87.  5 

9 

10 

_ 

_ 

- 

- 

3 

8 

72.  7 

11 

11 

_ 

. 

1 

100.  0 

3 

8 

72.  7 

12 

12 

- 

- 

- 

- 

2 

7 

77.8 

9 

13 

_ 

_ 

. 

- 

- 

2 

100.  0 

2 

14 

_ 

. 

- 

- 

1 

3 

75.  0 

4 

15 

„ 

_ 

_ 

. 

1 

7 

87.  5 

8 

16 

. 

_ 

- 

- 

- 

4 

100.  0 

4 

17 

. 

. 

- 

- 

1 

1 

50.  0 

2 

18 

65 

2 

IS 

- 

IT 

- 

1 
61 

100.  0 

1 

Total 

155 

Percent 

86.7 

81.3 
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Tablu  C-31. 


-Reproductive  condition  of  fennale  seals  collected  pelagically  by  the 
United  States  in  the  eastern  Pacific,    1967-68--Continued 


N 

uUiparous 

Primiparous 

Mult 

parous 

Age 

Nonpregnant 

1           Pree 

nant 

_ 

Nonpregnant 

1          Preg 

nant 

Total 

Years 

Number 

Number 

Number 

Percent           Number 

Number 

Percent 

Number 

May 

2 

1 

- 

- 

- 

- 

_ 

_ 

1 

3 

3 

- 

- 

- 

- 

- 

I 

3 

4 

5 

- 

- 

- 

. 

- 

_ 

5 

5 

3 

- 

1 

100 

0 

- 

. 

- 

4 

6 

- 

1 

- 

0 

0 

- 

100.0 

2 

7 

- 

- 

1 

iOO 

0 

- 

100.  0 

6 

8 

- 

- 

- 

- 

- 

100.0 

3 

9 

- 

- 

- 

- 

1 

75.  0 

4 

10 

- 

- 

- 

- 

- 

100.0 

3 

a 

- 

- 

- 

- 

1 

80.  0 

5 

12 

. 

- 

- 

- 

- 

100.0 

6 

13 

- 

- 

- 

- 

1 

85.  7 

7 

14 

- 

- 

- 

- 

1 

80.  0 

5 

15 

- 

- 

. 

- 

- 

100.  0 

1 

16 

- 

- 

- 

- 

1 

80.  0 

5 

17 

- 

- 

- 

- 

- 

100.  0 

2 

18 

- 

- 

- 

- 

- 

100.  0 

2 

19 

- 

- 

- 

- 

- 

100.0 

2 

20 

- 

- 

- 

- 

1 

50.  0 

2 

21 

- 

- 

- 

- 

. 

100.  0 

1 

22 

n 

1 

, 

- 

1 
7 

48 

0.  0 

1 

Total 

70 

Percent 

b6 

7 

87.  3 

4 

6 

2 

100 

J 
0 

line 

8 

5 

2 

- 

1 

100. 

0 

- 

1 

100.  0 

4 

6 

- 

- 

5 

100 

0 

- 

5 

100.  0 

10 

7 

- 

- 

1 

100. 

0 

- 

10 

100.  0 

1  1 

8 

- 

- 

1 

100. 

0 

3 

9 

75.  0 

13 

9 

- 

- 

- 

- 

- 

5 

100.  0 

5 

10 

- 

- 

- 

- 

7 

100.0 

7 

11 

- 

- 

- 

- 

- 

9 

100.  0 

9 

12 

- 

- 

- 

- 

1 

7 

87.5 

8 

13 

- 

- 

- 

- 

- 

4 

100.  0 

4 

14 

- 

- 

- 

- 

- 

5 

100.  0 

5 

15 

- 

- 

- 

- 

1 

6 

85.  7 

7 

16 

- 

- 

- 

- 

- 

5 

100.  0 

5 

17 

- 

- 

- 

. 

- 

5 

100.  0 

5 

18 

'  - 

- 

- 

- 

1 

2 

66.  7 

3 

19 

- 

- 

- 

- 

1 

1 

50.  0 

2 

20 
Total 

8 

- 

10 

- 

- 

7 

1 
82 

100.  0 

1 
107 

Percent 

90. 

0 

uly 

92.  1 

2 

1 

- 

- 

- 

- 

- 

- 

1 

3 

9 

- 

- 

- 

- 

. 

. 

9 

4 

18 

- 

- 

- 

- 

- 

- 

18 

5 
6 

5 
3 

1 

1 

3 

75 

0 

1 

3 

75.  0 

9 

8 

7 
8 

1 
1 

2 

1 

33 

3 

1 

6 

100.0 
75.0 

10 
5 

9 
10 
11 
12 

- 

1 

- 

0. 

0 

1 
2 

1 

75.  0 

60.0 

100.0 

0.  0 

4 
6 
2 
1 

13 
14 
IS 

- 

; 

- 

- 

2 
2 

1 

60.  0 
66.7 
80.0 

5 
6 

5 

16 
17 
18 
19 

21 

- 

- 

- 

- 

1 
1 
2 

2 

100.0 

75.0 

50.0 

33.  3 

0.0 

1 
4 

2 
3 

2 

22 

38 

5 

4 

- 

1 
IS 

- 

0.  0 

1 

Total 

44. 

T 

37 

102 

Percent 

67.3 

123 


Tabic  C-31. 


-Reproductive  condition  of  female  seals  collected  pelagically  by  the 
United  States  in  the  eastern  Pacific.    1967-68    --Continued 


NuUiparous 


Primiparoug 


Nonpregnant 


Pregnant 


M  ultiparous 


Nonpregnant         |  Pregnant 


Years 

Number 

Number 

3 

10 

4 

17 

- 

5 

2 

- 

6 

2 

- 

7 

- 

- 

8 

- 

1 

9 

- 

- 

10 

. 

- 

11 

- 

- 

u 

- 

- 

13 

- 

- 

14 

- 

- 

15 

- 

- 

16 

- 

- 

17 

- 

- 

18 

- 

- 

19 

- 

- 

20 

Total 

~TT 

r 

Percent 

Tber       Percent 


2 

100   0 

1 

100.  0 

1 

100.  0 

1 

100.  0 

0.  0 

100.  0 


Number 

Number 

Percent 

Number 

. 

. 

10 

- 

- 

- 

19 

- 

- 

- 

- 

1 

100 

0 

- 

6 

100 

0 

- 

2 

100 

0 

- 

100 

0 

- 

100 

0 

- 

100 

0 

- 

100 

0 

1 

66 

7 

1 

75 

0 

1 

3 

75 

0 

- 

5 

100 

0 

2 

2 

50 

0 

1 

- 

0 

0 

1 

- 

0 

0 

1 
8 

1 
32 

50 

0 

79 

124 


Table  C-32.  --Pregnancy  rates  of  female  seals  collected  by  the  United  States  in  the  eastern  Pacific,    by  area  and  month,   1967-68 


Washington 

November  1967 

December    1967 

January   1968 

February  1968 

Age 

Seals       1             Pregnant 

Seals        1            Pregnant 

Seals           1         Pregnant 

Seals           1          Pregnant 

Years     Number       Number       Percent  Number       Number       Percent 


Number       Number       Percent 


Number       Number       Percent 


3 

2 

0 

0 

4 

0 

0 

4 

11 

0 

0 

16 

I 

b 

2 

18 

0 

0 

S 

. 

_ 

4 

2 

50.0 

6 

1 

16 

7 

7 

4 

57.  1 

6 

1 

1 

100.  0 

4 

3 

75.0 

6 

5 

83 

3 

12 

11 

91.7 

7 

. 

10 

5 

50.0 

9 

5 

55 

6 

16 

9 

56.2 

s 

. 

. 

8 

7 

87.  5 

4 

4 

100 

0 

2 

1 

50,  0 

9 

1 

1 

100.  0 

8 

7 

87.5 

7 

5 

71 

4 

9 

7 

77.8 

10 

3 

1 

33.  3 

9 

8 

88 

9 

11 

8 

72.7 

11 

5 

1 

20.  0 

4 

4 

100 

0 

12 

8 

66.7 

12 

. 

5 

5 

100.  0 

8 

8 

100 

0 

9 

7 

77.8 

13 

. 

_ 

1 

1 

100.  0 

2 

2 

100 

0 

2 

2 

100.0 

14 

. 

1 

1 

100.  0 

1 

1 

100 

0 

4 

3 

75.0 

IS 

. 

. 

2 

I 

100.0 

3 

3 

100 

0 

8 

7 

87.  5 

16 

2 

2 

100.  0 

4 

4 

100 

0 

4 

4 

100.0 

17 

. 

_ 

_ 

4 

4 

100 

0 

2 

1 

50.  0 

18 

_ 

_ 

_ 

2 

2 

100.  0 

- 

- 

- 

1 

1 

100,0 

19 

_ 

. 

_ 

I 

2 

100.0 

- 

- 

- 

- 

- 

- 

20 

_ 

_ 

- 

1 

1 

100.  0 

- 

- 

- 

- 

- 

- 

21. 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

22 

- 

- 

- 

1 

0 

0 

" 

" 

" 

■ 

' 

: 

23 

- 

- 

- 

1 

0 

0 

May  1968 


July   1968 


.August  1968 


3 

3 

0 

0 

- 

- 

9 

0 

0 

10 

0 

0 

4 

5 

0 

0 

8 

2 

25.0 

18 

0 

0 

19 

2 

10.5 

S 

4 

1 

25.  0 

4 

2 

50.0 

9 

3 

33.3 

3 

I 

33.  3 

6 

2 

1 

50.0 

10 

10 

100.0 

8 

3 

37.  5 

4 

2 

50.0 

7 

6 

6 

100.0 

U 

U 

100.0 

10 

7 

70.0 

7 

7 

100.0 

8 

3 

3 

100.0 

13 

10 

76.9 

5 

3 

60.0 

3 

2 

66.7 

9 

4 

3 

75.0 

5 

5 

100.  0 

4 

3 

75.  0 

2 

2 

100.0 

10 

3 

3 

100.0 

7 

7 

100.  0 

6 

3 

50.  0 

1 

1 

100.  0 

11 

5 

4 

80.0 

9 

9 

100.  0 

2 

2 

100.  0 

2 

2 

100.0 

12 

6 

6 

100.0 

8 

7 

87.  5 

1 

0 

0 

3 

3 

100.0 

13 

7 

6 

85.7 

4 

4 

100.  0 

5 

3 

60.  0 

3 

2 

66.7 

14 

5 

4 

80.0 

5 

5 

100.  0 

6 

4 

66.  7 

4 

3 

75.0 

15 

1 

1 

100.0 

7 

6 

85.  7 

5 

4 

80.  0 

4 

3 

75.0 

16 

5 

4 

80.0 

5 

5 

100.  0 

1 

1 

100.0 

5 

5 

100.0 

17 

2 

2 

100.0 

5 

5 

100.0 

4 

3 

75.  0 

4 

2 

50.0 

18 

2 

2 

100.0 

3 

2 

66.  7 

2 

1 

50.  0 

1 

0 

0 

19 

2 

2 

100.0 

2 

1 

50.0 

3 

1 

33.  3 

1 

0 

0 

20 

2 

1 

50.0 

1 

1 

100.0 

- 

- 

. 

3 

2 

66.7 

21 

1 

1 

100.  0 

- 

- 

- 

2 

0 

0 

- 

- 

. 

22 

1 

0 

0 

- 

- 

- 

1 

0 

0 

- 

- 

. 

Combined  data 

Washington 

Alaska 

1958-68 

pelagic 

collections 

Pregnant 

Pregnant 

Pregnant 

Percent 

Percent 

Percent 

3 

0 

0 

0.4 

4 

2.2 

8.0 

3.4 

5 

41.2 

35.0 

38.5 

6 

87.0 

66.7 

72.9 

7 

54.3 

91.2 

80.3 

8 

85.7 

75.0 

86.5 

9 

80.0 

86.7 

89.8 

10 

73.9 

82.4 

89.2 

11 

61.9 

94.4 

89.4 

12 

90.9 

88.9 

88.3 

13 

100.0 

78.9 

87.5 

14 

83.3 

80.0 

83.4 

15 

92.3 

82.4 

82.1 

16 

100.0 

93.8 

80.2 

17 

83.3 

80.0 

68.5 

18 

100.0 

62.5 

68.8 

19 

100.  0 

50.0 

55.4 

20 

100.0 

66.7 

48.4 

21 

- 

33.3 

60.7 

22 

0 

_ 

30.8 

23 

0 

- 

12.5 

125 


GPO    893.231 


MBl      WHni     I  ihrnry  "If, mis 


5   W 


SE   01803 


UNITED    STATES 
DEPARTMENT    OF    COAAMERCE 

NATIONAL   OCEANIC   &   ATMOSPHERIC   ADMINISTRATION 
NATIONAL   MARINE    FISHERIES   SERVICE 

SCIENTIFIC  PUBLICATIONS  UNIT 

BLDG.  67,   NAVAL  SUPPORT  ACTIVITY 

SEATTLE,  WASHINGTON  98115 


OFFICIAL  BUSINESS 


Return  this  sneer  To  above  address,  if  you 
do  NOT  wish  to  receive  this  material  Q, 
or  if  change  of  address  is  needed  Q  (indi- 
cate change  and  give   ZIP  Code). 


POSTAGE  AND  FEES  PAID 
U.S.  DEPARTMENT  OF  COMMERCE 


